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fHow to Determine Quality Pe + 
hte of Machine Tools ee a : 

, Tool Grinding Can Be ‘ 


Stealing Your Dollars 


t 
Increase Production 
on Your 





Automatic Screw Machine 


Your Turret Lathes 
Deserve the Best 
Preventive Maintenance 


f Nitriding vs. Shot Peening 
I 
: - 


| Matched-Die Molding of 
- Reinforced Thermoplastics 


: Highest Quality is derived from years of experience, continued 
: dedication to functional research, pride in accomplishment and 
ompetition and Prosperity unexcelled manufacturing facilities. 


Throughout the entire Putnam line of end mills (there are over 1200 
NEWS OF standard sizes and types) you will find strong evidences of superior 
People, Products, design and workmanship. For example: The ability of Putnam End 
Plants and Processes ‘ 
Mills to last longer, and cut cleaner when operated at high speeds 
and heavy feeds on tough milling operations is indicative of their 
higher quality. 


A trial of Putnam Quality on Your toughest milling job will surely 
uebner Publications, Inc. convince. 


CLEVELANO 18. On10 
=" SJ all ~ _a 


2981 CHARLEVOIX AVENUE e DETROIT 7, MICHIGAN 





s 





RADIUS FORMING 
TOOLS 


~ 


“TRU-LINE” PROFILE 
DRESSING TOOLS 


IMPREGNATED 
DRESSING TOOLS 


STANDARD 
DRESSING TOOLS 


DRESSING TOOLS 


DIAMOND 
GRIT TOOLS 
FOR THREAD DRESSING 


INDUSTRIAL 
DIAMONDS 


HYDRAULIC 


DIAMOND-MISER by Wheel Trueing 


Automatically develops and maintains multiple, sharp 
diamond facets for maximum wheel dressing efficiency. 


Wheel Trueing Diamond-Miser is a tool-holder unit which is operated 
from the hydraulic system of the machine and which automatically 
provides uniformly metered diamond tool indexing. 

Because the indexing is automatic, it is assured and dependable; 
cannot be accidentally neglected. 

Because it is precisely metered, it produces multiple, uniform 
diamond facets which are re-sharpened in each pass of the tool, with 
minimum wear on the wheel. 

The improvement in wheel dressing, increase in number of pieces 
produced between dressings, reduced diamond wear and longer 
wheel life, result in important economies. 

The Diamond-Miser is available for centerless, cam, crank and 
universal grinders; single or multiple wheel mounts. May we send 
you our descriptive booklet? 


WHEEL TRUEING TOOL COMPANY 


44 -3200 West Davison Avenue °« Detroit 38, Michigan 


ESTABLISHED 1910 
Offices in Principal U.S. Cities—Agents Throughout the World 


WHEEL TRUEING TOOL COMPANY OF NEW JERSEY 
33 West Street, Bloomfield, N. J. 


WHEEL TRUEING TOOL COMPANY OF CANADA, LTD. 
575 Langlois Ave., Windsor, Ont. 
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If time meant money 


he'd drill and tap 


ie LEE Gin SR Se RE PORE 83 






An extra second or so drilling a hole may not 
mean much to a woodpecker. But in today’s cost 
picture it means dollars to you. 


If you have any part in which you are drilling or 
tapping two or more holes in any size up to 1/4” 
or 5/16”, The Bellows-Locke Drill Unit offers prac- 
tical opportunities for substantial cost reduction. 


It is particularly effective as a basic component for 
toolroom-built special purpose drilling and tapping 
machines. It is compact, streamlined, relatively light 
in weight, can be installed in any angle in any 
plane. Any number of units can be easily synchro- 
nized and interlocked for accurately timed sequence 
operation. 





The spindle is electrically driven (either pulley drive 
or direct motor drive). Rapid advance and retract 
is by pneumatic power. Feed rate is hydraulically 
controlled. All three circuits: electric, pneumatic and 
hydraulic are interlocked for simple, positive push- 


WRITE FOR THIS 





: button control. —— BOOKLET — 
: : ond TAPPING UNIT Describes the Bellows-Locke 
Major cost reductions are often the accumulated &S Siadll Rica tic enelti cdinins Maes 
. . . . . 
total of many minor savings. Look at your drilling and where it can be used to best 


and tapping costs with a critical eye. , advantage. Free on request. Ad- 
dress: The Bellows Co., Dept. TP. 554 Akron 9, Obio. 
In Canada: Bellows Pneumatic Devices of Canada, Ltd., 
4972 Dundas St., W. Canada. 


Toronto, Ontario, 










oo EE oe 


fs The Bellows Co. 


AKRON, OHIO 
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the Reamer Specialists 
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TOOLING and PRODUCTION’S great appeal is to those men who operate the plants and 
divisions of industry, their production departments and their toolrooms. It is they who 
collectively are charged with the responsibility of manufacturing their companies’ products 
precisely, efficiently and profitably 

They have the influence that enables them to adopt the ideas and the processes which 
TOOLING and PRODUCTION describes in every issue AND the authority to recommend, to 
specify and/or to buy everything that may be needed to reduce costs, increase production or 
improve quality. These men for whom, each month, our editors seek out or write TOOLING 
and PRODUCTION’S meticulously accurate stories of ‘“‘Know-How” and “Tell-How’ are T G P‘s 
exclusive Cycle of Buying Influence (CBI) in their plants. 

Every copy is directed to these men by name, by title and by company address. Please see 
our CCA verification. 

U. S. Subscription rate, $2.00 per year for the above described individuals. For schools, 
libraries, and other individuals, $6.50 per year. All foreign subscriptions, $10.00 per year. 
Single copies, $.75 each. 


Copyright 1954 by Huebner Publications, Inc. 
Acceptance under section 34.64, P. L. G R., authorized at Louisville, Kentucky 
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Latrobe’s hap] 
High Production 


Die Steel 


reduces 
machining time 
as much as 


O% 








LATROBE STEEL CO., Latrobe, Pa. 7-1 


Please send Olympic FM folder to: 
NAME 
POSITION 


COMPANY 





ADDRESS 


STEEL COMPANY = 


LATROBE, PENNSYLVANIA 


STATE 





een ee 


Branch Offices and Warehouses BOSTON BUFFALO CHICAGO 


CLEVELAND DAYTON DETROIT HARTFORD LOS ANGELES 
MILWAUKEE NEWARK PHILADELPHIA PITTSBURGH ST. LOUIS ST. PAUL TOLEDO 
Soles Agents ATLANTA CHARLOTTE DALLAS DENVER HOUSTON SALT LAKE CITY WICHITA 
European Offices GENEVA BRUSSELS —— PARIS MILAN ROTTERDAM = DUSSELDORF 
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: — THE CINCINNATI SHAPER CO. 


CINCINNATI 25, OHIO, U.S.A. SHAPERS « SHEARS « BRAKES 
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BARTH PROGRESSIVE DIES 


produce appliance parts 
BETTER ¢ FASTER « AT LOWER COST! 





BRING YOUR TOOL AND DIE PROBLEMS TO BARTH. 
Write for Barth’s new catalogue! 





oe 


7. DARTH Onxporalion. 


Serves the Nation « 12650 BROOKPARK ROAD + CLEVELAND 30, OHIO 








oe eee On en, Cee Ce Cee CR, Be, eC 


DIES + JIGS « FIXTURES « SPECIAL MACHINES + UNIT ASSEMBLIES + AUTOMATION «+ SERVO MECHANISMS + STAMPINGS 
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TOOLING and PRODUCTION 


Why buy expensive tooling 


...when Dumore Drill Heads will 
mass produce small holes...at a fraction of the cost! 


OW, with Dumore Automatic 

Drill Heads, you can put small 

hole drilling on a mass production basis 
without making a major investment! 

Low-cost Dumore Automatic Heads 
mount in any position . . . are easily set 
up to handle practically every small hole 
drilling operation. They make it simple 
to drill multiple holes in a single work- 
piece in only one operation .. . are 
equally efficient as components of mul- 
tiple station machines. 

Why ? Because these compact, 1712-lb, 
precision tools are self-contained ... 
require no expensive air or hydraulic 
lines... have built-in automatic controls, 

However, outstanding productivity 
and flexibility are not the only advan- 
tages Dumore Drill Heads offer. They 
also give you substantial benefits that 
effect conservation of skilled labor... 
big reductions in drill breakage. So get 
all the facts now. Contact your Indus- 


trial Distributor or write: 


4 This setup consists of six Dumores — mounted 
four above and two below an indexing table. It 
solved the problem of production drilling and 
chamfering two holes (.038” and .076”) in a tiny 
(.109”) brass part. 


Get all the facts now. Contact your 
Industrial Distributor or write: 





DUMORE PRECISION TOOLS 


1313 Seventeenth Street * Racine, Wisconsin 


THE DUMORE COMPANY 
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Only 3 PARTS ~ 


You’re “in the Chips” 


WITH THE MOTCH & MERRYWEATHER KROSLOK 
FACE MILLING CUTTER AND SHELL END MILL 


\ QUGGER / A real blue chip investment—KROSLOK. Be sure of 

iG! positive blade holding which is obtained by immov- 
able wedges and cross serrations mating between 
body and blade. Extra rugged construction! Reach 
new production highs by long, uninterrupted service. 
Make milling more profitable through higher speeds 
and heavier feeds. Only three members! General 
purpose and heavy duty bodies, each for ferrous and 
non-ferrous applications; special KROSLOKS to order, 












WE 
Wuttn & WERRYWERTHER 
YARtAIWERN (0. 


Cutting Tool Manufacturing Division 
Cleveland 13, Ohio 





CIRCLE INFORM-A-GRAM KEY NO. 9 














TOOLING and PRODUCTION 


UNIVERSAL corine cnucxs 


FOR ALL TYPES OF ROUGH 
AND FINISH BORING COMPLETELY ENCLOSED 
a, MECHANISM 


KEEPS OUT DUST 
AND GRIT 














COMPACT AND RIGID 
FOR ROUGH BORING 
WITHOUT CHATTER; 


fee.) PRECISE AND ACCURATE 


YF FOR FINISH BORING —_ 
Ried 


e 









POSITIVE BUILT-IN 
CENTER STOP FOR 
MILLING, DRILLING 


AND REAMIN 





HARDENED AND 
GROUND 
WEARING PARTS 
FOR LASTING 
TROUBLE-FREE 


»-ERFORMANCE 








Write to Universal Engineering Sales Co., 1060 Broad St., Newark 2, 
N. J.; 5035 Sixth Ave., Kenosha, Wis.; or the home office. 


ENGINEERING 4 











wreeenested ——— 0 Sel 
FRANKENMUTH 8, 
MICHIGAN STANDARD COLLET CHUCK 


FLOATING COLLET CHUCK 
BORING CHUCK 
“KWIK-SWITCH” TOOL HOLDER 
MIKRO-LOK BORING BAR 
STANDARD DRILL BUSHING 
UNIVERSAL INDEX PLUNGER 





NOW a&2WN = 
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Lepots te 


Low C087 — PORTABLE 7 


11 












” — 


~ Vheal Dor 


Production Heating of small parts MODEL T.2/4-1 


Electronic Tube 
Operated 


Research Laboratories $1620 


Tool Rooms f.0.b. factory 
MODEL 2 KW Machine Shops 
Spark Gap Operated : 

$870. Educational Institutions 


f.0.b. factory 


The Lepel line of induction heating units represents the most advanced thought in the field of 
electronics as well as the most practical and efficient source of heat yet developed for industrial 
heating. With a background of half a century of pioneering electrical and metallurgical experience, 
the name Lepel has become the symbol of induction heating equipment embodying the highest standards 
of engineering achievement, dependable low cost operation and safety. 


Amazing in its speed, Lepel equipment reduces the time required for hardening, annealing, stress 


relieving, brazing, soldering and melting from minutes to seconds. It performs these operations 
with a degree of precision and uniformity rarely attained through other processes. 





MODEL T-! 


j Electronic Tube 
LEPEL Electronic Tube GENERATORS available from 1 kw to 100 kw. ge 
LEPEL Spark Gap CONVERTERS available from 2 kw to 30 kw. $885. 
f.0.b. factory 
WRITE FOR THE NEW LEPEL CATALOG . . . 36 illustrated pages 


packed with valuable information on high frequency induction heating. 
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temperature. Ideal for gears, : v 


or ceramic crucibles. 








cams, bearing surfaces, cut- 
ting tools and other areas 
that are subject to wear. 








tions 


LEPEL HIGH FREQUENCY LABORATORIES. ate 


95th STREET and 37th AVENUE, WOODSIDE 77, NEW YORK CITY, N. Y. 
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JONES & LAMSON 


Ratchet teeth for locking thrust 
control and regrind spacing. 


7 Ca 


Ground-in 
thread form and helix angle 


chaser 
Systom, assures. .. 


... ease of operation ... maximum accuracy and tool econ- 
omy — by means of a true tangent method of thread cutting ex- 
clusively developed by Jones & Lamson. 

All four chasers in the set are positioned tangent to the work, mak- 
ing them cut like any other end cutting form tool. J&L tangent 
chasers have the thread form ground in at the exact helix angle 
for the size and pitch being threaded. Cutting action is confined to 
the chamfered area and the first full tooth in a set. The non- 
cutting teeth, purposely end ground above center, act as a preci- 
sion lead nut. The non-cutting teeth on all four chasers act as a 
steady-rest and help control the lead with extreme accuracy. Class 
III guaranteed. This means important savings regardless of your 
tolerance requirements. 


J&L Automatic Opening Die Heads and 
Chasers assure low initial cost — ease of op- 


a 
seneusssese Ks ==> eration — controlled resharpening — use of 


carbide where applicable. Class III threads 
guaranteed. 


Write for free copy of new Jones & Lamson 





JONES & LAMSON MACHINE CO., 519 Clinton St., Dept. 710, Springfield, Vt., U.S.A. 





Tangent Die Head OPERATOR’S MANUAL, 
X 
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Usable resharpening zone 
without change in ground 
thread form 





Tangent Stationary Type 
Capacities from #4 to 2” 





Tangent Revolving Type 
Capacities from #4 to 2” 


s 





Brown & Sharpe Types, 
capacities #4-1%4” — for 
#0 & #2 B&S machines & 


small turret lathes. 


Machine Tool Craftsmen 
Since 1835 





eTHREAD TOOL DIV. 
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BENRUS OBTAINS 
“WATCHMAKER'S PRECISION’ STA 


with 
PRODUC | 
DIE SETS 


Economy, at no sacrifice of production speed or quality, is the keynote 
of this Producto case history, which shows how the Benrus Watch Co., Inc., 
Waterbury, Connecticut, cut their stamping costs in the production 

of wrist watch “X-type” expansion bracelets. The secret, according to 





Benrus, lay in converting a Producto 2-pin catalog die set into 

a 4-pin die set suitable for this precise link stamping job. The 
conversion, which was quickly and easily made, gave Benrus a small, 
compact, and carefully balanced die set that lined up properly 

and permitted a unilateral load and vertical punch, with no problem of 
“winking.” As a result, Benrus has been able to maintain consistently 
high-quality, high-speed stamping with extremely low per-hour and 
per-grind costs. Rejects have been reduced to an absolute minimum. 
The specifications below tell the complete story. 

PART: “X-type” Expansion Bracelet. 

STAMPINGS: Top and bottom links (or liner parts) supporting outer shells. 

MATERIALS — TOP LINK: Type 430 steel, dead soft, bright finish. 

BOTTOM LINK: 85-15 rich low brass, dead soft. 

TOLERANCE: Hole Locations — Both top and bottom + .0005”. 

THICKNESS: Top — .018” Bottom — 030”. 





eral 
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STATIONS: Top — 3. Bottom — 10. 

PRODUCTION: Top — 6,000 pieces per hour. 50,000 pieces per grind. 
Bottom — 6,000 pieces per hour. 75,000 pieces per grind. 
OPERATIONS: Top — Pierce, pilot, blank. 

Bottom — 6 draws, pierce, swedge, pilot, blank. 





For Precision Die Sets Fast Call... 


THE PRODUCTO MACHINE CO. 970 Housatonic Ave., Bridgeport 1, Conn. 
ALSO MAKERS OF TOOL AND DIEMAKERS ACCESSORIES, VISES, MACHINERY 


This special watchmaker 
die set, made by Pro- 
ducto to Benrus specifi- 
cations, was used for 
stamping top links. 


RG f|\CI0 
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MEYCO 
CARBIDE INSERTED DRILL 
JIG BUSHINGS 


The most practical bushing ever made 
for high production and maximum ac- 
curate life, at lowest unit cost. 
















MEYCO PRECISION CIRCULAR CUTTERS 


For grooving, slitting, commutator undercutting and other operations to 
meet the requirements of your own individual applications: Solid carbide 
or carbide tipped. 


SEND MORE INFORMATION ON 


[| Meyco Carbide Inserted Drill Jig Bushings 
[| Meyco Precision Circular Cutters 


[| Meyco Custom Carbide Tooling 


NAME 





COMPANY 





ADDRESS Our Engineering Department will 









gladly submit suggestions . .. we 


make your problem our problem. 
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Here is the new, lightweight, swing- 
about pendant control on the Lucas 
horizontal boring machine. This flex- 
ible control places at the operator’s 
finger tips, over the entire working 
area about the machine, START, 
STOP, JOG (forward and reverse) of 
the spindle rotation, and START, 
STOP, INCH and RAPID TRA- 
VERSE of all unit motions. 


Two smooth operating switch levers 
in this small-dimension pendant do the 
work of ten control buttons. The posi- 
tion of the levers gives quick visual 
indication of engagement and direc- 
tion. One of many features that is 
keeping Lucas out in front among 
horizontal boring, drilling and milling 
machines. 














THE LUCAS MACHINE DIVISION 


THE NEW BRITAIN MACHINE COMPANY ® CLEVELAND 8, OHIO 





. « - Machines for Making Progress 
Lucas Horizontal Boring, Drilling and Milling Machines 


Our general catalog is filed in the Sweet’s Machine Tool Catalog File. 
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Vv & O has the sturdiness that 


nakes automation practical. 





If made on a standardized assembly line, the mere chang- 
ing of a few bolt sizes can cause a press to become a 
“special job.” But if made in the V & O shop the most 
extraordinary of press automation features are just part 
of the day’s work. 

V & O was started, 65 years ago, to eliminate the prob- 
lems of automated press tooling. Our long slide principle, 
the greatest boon to press automation, was built into the 
first press we ever made. We have lived with automation, 
worked with automation, dreamed out the answers to 
automation problems, for all those years. And there is 
no such thing as an automated press that does not have 
special features. 

When you have a production problem that can be 
solved by automated tooling, automated feeds, higher 





V & O can provide the 


aletle Lal mdalel mel htolurenivolamuate 


V & O has the 


ema tlareelant-tahie! 


HOW SPECIAL IS A 


precision tool motions, or tools whose lives depend upon 
the precision with which the press operates, take it up 
with V & O. 

When you want the press that will be easiest for your 
own tool makers to automate, be sure that you get a 
V&O. 

Our representative would like to tell you more about 
the press that is built like a high grade machine tool. 
Write us, please. 


DIVISION OF EMHART MFG. CO. an 


HUDSON, NEW YORK y 


4 


BUILDERS OF PRECISION POWER \ 
PRESSES AND FEEDS SINCE 1889 Q 
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“SPECIAL’’ 
MACHINE ? 


THE V & O PRESS COMPANY 


With the same running clearance, 
the longer the slide the less the 
possibility for angular misalign- 
ment. And we keep our running 


KS 


clearances very close indeed. 
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WHY THE V& O LONG SLIDE 
PROVIDES BETTER ALIGNMENT 
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Discuss your 

tooling problems 
with our 

Microbore specialists 


for use on all Makes and Types 
of Boring and Milling Machines 


Standard Microbore Boring Bar Sets 


are available in a wide range of sizes with 
Morse Taper or Milling Machine Taper Shanks. 


Send for new illustrated Catalog. 


1EG MICROBORE COMPS 
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480 Fair Avenue, Ferndale e Detroit 20, Michigan 
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Rotating « 




















Send for Catalog 


Learn how practical 
the Levermatic would 
be in your shop by 
seeing how other 
users have applied it 
to their jobs. 





SUTTON TOOL COMPANY 
Dept. TP-5, Sturgis, Michigan 


Send Free Copy of Sutton Levermatic Chuck Catalog. 


Company. _ 
Name eee Title = 
Address. ai 
2 


non-rotating 





performs 
equally well! 






Accuracy obtained on this thread 
grinding operation eliminated need of 
holding between centers. 


Tapping to extremely close tolerances 
on a difficult job. 


All users are unanimous in reporting the all-purpose value of the 
Levermatic. Not only is it accurate and fast, but it is exceedingly 
versatile. In fact, jobs that are turned or faced can be threaded or 
milled without removal from the chuck. 

The Levermatic provides instant internal and external gripping 
and releasing (with no stopping of spindle on bar or arbor work)! 
Faster, more accurate machining at lower costs! For every type 
of standard and special machine. 


STURGIS, MICHIGAN 
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a hole here is a nuisance... 


chin your 


© tuo 


4 


t 
; 





a hole here is an advantage 


Crucible Hollow Tool Steel Bars are sav- 
ing time and money for more and more mem- 
bers of the metalworking industry. By using 
these hollow bars you eliminate drilling and 
boring operations, increase machine capacity 
and cut scrap losses. 

Now, you can get hollow bars of any of 
Crucible’s famous tool steel grades, in almost 
any combination of O.D. and I.D. sizes. And 
you can get immediate delivery of five popular 
grades from your local Crucible warehouse— 
KETOS® oil-hardening, SANDERSON® water- 
hardening, AIRDI 150® high carbon—high 
chromium, AIRKOOL® air-hardening, and NU 
DIE V® hot-work tool steels. 

Your Crucible representative can point out 
ways to save time and money by using Crucible 
Hollow Tool Steel Bars. 


ia a _ 
& |CRUCIBLE| first name in special purpose steels 





54 years 4 Sine, steelmaking 
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HOLLOW TOOL STEEL 


TOOLING and PRODUCTION 





Check These Time-Saving, 
Money-Saving Advantages... 


Swartz Drill Jigs and Fixture Locks 
1. SPEED TOOLING because you are in production 


immediately with a Swartz fixture. 


2. ACCURACY built into every fixture which means 


a precision operation in your shop. 


3. INTERCHANGEABLE which makes them usable 


on a multitude of jobs. 











Fixtures ready when 
you need them 
from Dealer stocks 


Use Our Engineering Service! 
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wi Diamond... FLGIN Diamond! 
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inserts to wire dies... wherever fine finish means better perfor € 
you can be certain of the best with Elgin Diamor a ol a: 
* r-4g- Tol -te- Lalo orelenle)ial rem ahagm-lam-b.celeh-1ia- mole) (ol amlel Tana i(cie ma ciallol[: DYMO 
i it cuts faster and assures uniform predictable results. Write today f ym plete 
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@f DANLYS IN THE PICTURE 


at Eastman Kodak Company 


Danly Die Sets play an important role in the manufacture of 
Eastman’s popular new Brownie movie camera and Brownie 
movie projectors . . . latest in the Eastman line that Danly Die 
Sets have helped build all through the years. Used to mount 

high precision dies, Danly Die Sets help bring “master die” 
accuracy to every finished part. But Danly Die Sets do more... 
even before a press run ever starts. They make tooling-up easier, 
faster—save you many, many hours in the die shop. And once 
in production, these same Danly Die Sets do their share to 
maintain non-stop production . . . save down-time . . . increase die 
life. And remember, Danly Die Set service is as quick and 
convenient as a phone call. 


DANLY MACHINE SPECIALTIES, INC. 
2100 South Laramie Avenue, Chicago 50, Illinois 


DIE SETS...STANDARD OR SPECIAL 
DIEMAKERS' SUPPLIES 


PICK THE DANLY BRANCH NEAREST YOU! 








*CHICAGO 50. —S< 2100 SS. Laramie Avenue 
*CLEVELAND 14 . 1550 East 33rd Street 
*DAYTON 7 a 3196 Delphos Avenue 
*DETROIT 16 1549 Temple Avenue 
*GRAND RAPIDS —-—— si 113 Michigan Street, N.W. 
INDIANAPOLIS 4. SS: West 10th Street 
*LONG ISLAND CITY_——s— 47-28 37th Street 
*LOS ANGELES 54. = Ducommun Metals & Supply Co., 
4890 South Alameda 
MILWAUKEE 2.0 i111: E.. Wisconsin Avenue 
*PHILADELPHIA 40__—————sS5511 W. Courtland Street 


*ROCHESTER 6 33 Rutter Street 






*Indicates complete stock. 
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The CLAUSING 


VERTICAL MILLER 


MILLS, DRILLS, BORES, REAMS 
& SHAPES --- AT ALL ANGLES... WITH ONE WORK SETUP! 


CLAUSING DIVISION, Gdas. Press. Company 


5-115 N. PITCHER ST., KALAMAZOO, MICHIGAN 
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is NOW READY FOR YOU! 


For versatility, accuracy and economy, the new Clausing 
Vertical Milling Machine has more Plus Value features 
than have ever before been available in a miller at or 
near its price! 


It has Versatility Plus! Especially designed for tool room, 
pattern shop and general purpose use, it is actually sev- 
eral machines combined in one. The spindle head .can 
be swiveled in a vertical plane and set at any angle, 
and turret rotated in a horizontal plane making it pos- 
sible to mill, drill, bore, ream and shape at all angles, 
with one setup. 


It has Accuracy Plus! The heart of the Clausing Mill is 
its rigid, high precision spindle head. It has 7 ball bear- 


ings — spindle is chrome nickel steel, hardened and 
ground — quill, hardened and ground, has honed bear- 
ing seats — overarm is rigid steel casting, with 34” 


thick walls precision ground — drive has 4 ball bearings. 


Quill has micrometer depth control stop and two feeds; rack 
controlled by lever for sensitive feed and gear controlled 
by hand wheel for fine feed. All feed screws have ground 
threads, turn on ball bearings, have large micrometer dials. 


Table surfaces and dovetail ways on table, saddle, knee 
and column are precision ground. 


It has Economy Plus! The Clausing has many features 
that reduce setup and operating costs in both tool room 
and production milling. It's low in initial investment, and 
careful selection of materials and precision workmanship 
assure long service. 


Write today for the complete story of this sensational 
new machine tool! 


CONDENSED SPECIFICATIONS 


ES USER encereeeree ta mene ere aera ree 6” = 36" 
Longitudinal Table Travel_..................... HeNeO | ag 
Transverse Table Travel.................................. - a 
Vertical Travel of Gnee..-.............................. 12” 
Maximum Distance Spindle to Table_......... 12” 
Maximum Distance Spindle to Column....... 8%" 
A NR 8 i a a 


Spindle Speeds: Six, 180 to 3250 R.P.M. 

No. 7 Brown and Sharpe or No. 2 Morse Taper 
Spindle Optional ° 

Operates from 2 or % HP, 1725 R.P.M. Motor 


WRITE FOR ILLUSTRATED LITERATURE TODAY! 
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Solid cylinder of cemented 
carbide weighing 4000 
pounds, measuring 24” in 
diameter by 1744” high. 
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Solid carbide punch used in the cold extrusion of steel. 


Carbide cylinders produced one-piece up to this size. 
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Solid rectangle of cemented 
carbide weighing 4000 pounds, 
measuring 18” square by 24” 
high. 
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Carbide cylinders produced one-piece up to this size. 








ION 








Ze, 





MAY, 1954 


of Carboloy cemented carbide 


New 220-ton hot press now in operation. Makes 
carbide pieces in either solid or hollow shapes—in 
heights up to 5 feet with maximum diameter of 
7 inches. Or, in diameters up to 24 inches with 
maximum height of 21 inches. Up to 4000 pounds in 
weight. Processing time cut 50% by this method. 


Among the many types and 
shapes the new press can produce are 
parts for large die sections, rolls for 
rolling steel strip, punches for cold 


developed. Carboloy engineers are helping 
manufacturers and die makers determine 
where and how large cemented carbide parts 
can reduce costs and increase production. 


extrusion work, large linings for brick 
molds and other parts where the costly 
factor of wear must be reduced. 

Engineers surveying the field. This pressing 


technique for cemented carbides is so new, 
applications for it are constantly being 


“Carboloy” is the trademark for products of the Carboloy 
Department of General Electric Company. 


eeoeeoeveveeeeeeeeeeeeeeeeeeee 


CARBOLOY 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 


11111 E. 8 Mile Blvd., Detroit 32, Michigan 


Gent 


| wo 


SURVEY COUPON 


Please have a Carboloy engineer [] call at plant. [) call for 





Survey your own plant. Why not survey 
your own plant for large part applications 
where wear is a problem. Carboloy engi- 
neers can give you specialized assistance. 
For additional information, please send 
coupon or write. 


CARBOLOY 


DEPARTMENT OF GENERAL ELECTRIC COMPANY 







PE. 
Yr 
lemen: 


uld like to determine if large pieces of cemented carbide would 


reduce costs in the following applications: 








appointment. 
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CVE STANDARD ARBORS 
AND ADAPTORS CUT DOWN-TIME 


LOSS —ASSURE ACCURACY FOR YOUR 
CUTTING TOOLS! 










The finest economy in the pur- hard, and wear resistant, on the surface but 
“\\ chase of arbors and adaptors is with a strong, tough core. 
Remember, an extra set of arbors and adapt- 
Beaver Standard Tools are made to unusually ors is cheap insurance against loss from 
high standards of quality. No stinting is per- | down-time in case of emergency. 
mitted on workmanship or materials. Beaver You'll do a better job with less investment 
Standard Tools are made with the same care with Beaver Standard Tooling—try it, you'll 
and accuracy as precision aircraft parts... like it too. 


A, gue TOOL AND ENGINEERING ~& 






CORPORATION 


2850 ROCHESTER ROAD + BOX 429, ROYAL OAK. MICHIGAN 
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What a 


saving... 














Color indicates 
machined surfaces 














KEARNEY TRECKER) 


CT eer TooLS (MACHINE TOOLS) 

















For the customer...it combined four milling operations 
in one machine! 


HIS special 6-spindle transfer type milling ma- 

chine was designed and built to keep a tractor 
manufacturer’s production line rolling at high speed. 
The machine now mills opposing end faces of tractor 
transmission cases both flat and parallel... to close 
tolerances (.002) ... in only 94 seconds. 


FOUR HYDRAULICALLY RETRACTING HEADS... First 
two heads have two spindles each for roughing. 


Capacity ... Experience ... Performance 
Upon completion of this $5,200, 000 expansion of our 
Special Machinery Division, we offer you (1) un- 
matched facilities, (2) experience based upon 

more than 50 years in the design and pro- 
~ duction of special machinery, and (3) 
performance, best recommended 
by our outstanding record of suc- 
cessfully solving many hundreds 
of unusual machining problems, 












Second two heads have one spindle each for finishing. 


CLAMPING MECHANISM... Large hollow workpiece 
is secured at each machining station by a tunnel- 
type hydraulic equalizing clamping fixture. This 
eliminates the distortion usually encountered when 
clamping this type of workpiece. 


If you have problems that require special machin- 
ery—contact your Kearney & Trecker representative. 


Pee For more details on this machine... 


ask for Data Sheet No. 1002. Free 
booklet, “Doorway to a proven 
method for solution of big and small 
—— problems” is also yours 
for the asking. Write today to 
SPECIAL MACHINERY DIVI- 
SION, KEARNEY & TRECKER 
CORP., 6784 West National Ave., 
Milwaukee 14, Wisconsin. 


Special Machinery Division 


MILWAUKEE 14, WIS., U.S.A. 
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Unsrako Self-Locking Socket Set Screws are used to hold the Vernier-Set or Cycle-Progress cam 
on the shaft of this precision timing device. Once they are tightened, they maintain the accurate 
setting so important to the operation of the instrument. 


You can lower your inventory by using 
Unsprako Standards—stocked by your distributor 


You’ll have less money tied up in inventory, you’ll get personalized service, 
faster deliveries. In addition, you’ll reduce assembly time and increase 
production with these precision industrial threaded fasteners. Write for 
UnBRAKO Standards—a complete listing of socket screw products made by 
SPS and stocked by your local distributor. STANDARD PRESSED STEEL Co., 
Jenkintown 36, Pa. 


—nnni 
UNBRAKO SOCKET SCREW DIVISION $ 


JENKINTOWN 





PENNSYLVANIA 
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Because they are so tiny, 
the UNBRAKO set screws are 
picked up and started in 
the tapped hole with the 
long arm key. 





The compactness of the 
design of the timing device 
makes it necessary to turn 
the screw in prior to assem- 
bly. The uniform depth and 
size of the hex socket 
permit maximum torquing, 
speed assembly. 


TT dL dedededel 





UNBRAKOs—made of heat 
treated alloy steel—have 
fully formed threads, Class 
3 fit; have knurled cup 
point for positive locking. 
Are available in standard 
sizes from #4 to 1". 











Knurled Head Dowel Button Head 
Cap Screw Screw Cap Screw Pin Socket Screw 
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We asked hundreds of tool and die makers... 


“What’s wrong with the 
(lie springs you now use?” 


Their answers sparked DIECO’s metallurgical and 


design research...led to a complete new line that 


out-performs others up to 3 to | 


—— 





end to spring problems before they 
start...specify DIECO die sets 


and die springs. 
“ 


office TODAY! “ h 


A 1400 Brookpark Rd., 
CLEVELAND SHadyside 1-9000 


ITTSBURGH 122 S. Sheridan Ave. 
PITTSBURG EMerson 1-0440 : 


Out of this field research and 
development came a line of more 
than 500 standard-size springs, in 


three distinct pressure classifica- 


dik 







tions: Medium, Medium-High and 





High. For the first time, it became 

yossible to “fit” the spring to the Call iro local 
SS Bs £ } 

DIECO 


job at hand, to pick the precise 


pressure required for a given die 





action. 


Working with leading spring spe- Now, satisfied users report that 


cialists, Dieco engineers developed Dieco springs virtually eliminate DAYTON _Die Supply Sales Co., 
° ° ° ‘ 311 Vermont Ave., 
a complete new line of die springs downtime and wasted man hours Mi 9691 
which have licked the toughest due to die spring failure. If you BUFFALO Oa Carbine Se 
; ; : : MAdison 1964 
sp g srobl ms. é _ riIcKY spring prob g : 
pring | e have a tricky spring problem tying ST. LOUIS Scott Special Tots, ne, 
. .. . . a ae . . Kingshighway, 
Special steels were developed... up your pressroom, call your local adh 
special methods for treating them Dieco representative. He will be DETROIT 20201 Sherwood Avenue 


...even special packaging methods 
to eliminate “growth” in transit. 


SINCE 1857 


DIE SETS +» GUIDE PINS 


glad to help you pick the proper 
spring for the job. And to put an 
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FOrrest 6-2480 
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Write for Catalog No. 6-A 











The DIE SUPPLY Company 


1400 Brookpark Road, Cleveland, Ohio 


a subsidiary of E. W. BLISS COMPANY 
BUSHINGS + SPRINGS » SOCKET HEAD SCREWS . 5001 ITEMS 
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ef v PUNCH 
Se NI™ RETAINER 
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2 j 
BALL BEARING 
LOCK 
INTERCHANGEABLE 
v 


PUNCH INTERCHANGEABLE 
ei: 


WORK PIECE 


\\ 
wd 





R-B standardized punches and die buttons are inserted in their retainers with a simple 
push and a twist. 





Punches and die buttons are instantly removed by inserting a tanged tool in retainer 
hole to release the locking ball. 


Each R-B retainer is equipped with a spring-loaded locking ball which engages the 
recessed portion of standard and special R-B punches and die buttons. Locked punches 
and die buttons are always accurately aligned—no additional keying is required. 


Use R-B Engineering Service for Your Tough Piercing Problems. 


——_— ~~ «=e ow oer ae ee eee ee eee ee eee ee eee ee ee ee ee 
t 


[RICHARD BROTHERS PUNCH DIVISION 


| ALLIED PRODUCTS CORPORATION : 
| DEPT. 76 © 12635 BURT RD. © DETROIT 23, MICHIGAN | Pres 


ptleo Produced in 
OTHER ALLIED PLANTS 
SPECIAL COLD FORGED PARTS 


PUNCHES 


| Please send me additional information. 


= —— Wiee__ STANDARD CAP SCREWS 












| Company PRECISION GROUND PARTS 
x 

Y cians SHEET METAL DIES 
MADE OF FERROUS ALLOYS, 


ZINC ALLOYS CR PLASTICS 











| CITY ZONE STATE 


_—_—- «<<— << =e «=e au =D Ee eee ee oe ee a ee ee ee 
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You CAN Secgy POPE precision 
SPINDLES WITH CONFIDENCE 


Only POPE Deep Hole Spindles are equipped with tapered bore, 
double row, cylindrical roller bearings close to the wheel for 
maximum rigidity. 

ax 


POPE Deep Hole Spindles produce more holes per day because Fase #0006 tteter- 
they can take heavy cuts; superior finished holes due to their ae Sone See 


Spindle — 75” over- 
shaft and bearing construction and Pope precision craftsman- Mt agit, 4° bowel 


diameter at the wheel 


ship. Pope Spindles are dynamically balanced with all rotating See aeeawe 
parts in full assembly to insure smooth running and good 
grinding results. 





LUBRICATION — Pope System. The bearings are permanently R.. P-16022 Belt 


lubricated for their entire operating life and require no further —— 
attention. 


lf a fly lit on the 
‘inside surface 
of that deep hole, 
! it’s so smooth 
i \ey he'd fall down and 
OT \PEN break his leg. 





— an actual comment made by the op- Ask for detailed specifications and prices on 


erator of a Pope C-ep Hole Spindle to a Pope Heavy Duty Deep Hole Precision Spindles. 
shop inspector. 


Sé Life p f} p E POPE MACHINERY CORPORATION 


PRECISION SPINDLES 
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COOLANT ATTACHMENT. Senntehed 
ete with pump and splash guards, 
hole and sealing gaskets. Either 
or splash guards available separately. 







CHETT Magna-Lock MAGNETIC 
K WITH RECTIFIER, Furnished in two 
5x10 or 6x12. 





STABLE LONGITUDINAL TABLE 
S for more rapid production. 


OND DRESSER AND DIAMOND. A 
fixture presenting @ generous sur- 
to magnetic chuck. 







BOYAR-SCHULTZ 
DUST COLLECTOR 
FOR 
No. 6-12 GRINDER 


Furnished as option- 
al equipment for No. 
6-12 Surface Grind- 
er. Unit is fitted in- 
to a specially de- 
signed stand and 
made expressly for 
this grinder. With it 
the grinder requires 
<¥ no more floor space. 

With this Dust Collector, the Surface 
Grinder is operated entirely independent 
of a central collecting system. The entire as- 
sembly may be easily and quickly removed 
for complete cleaning when necessary. 











for the tool room 


for production 





cially designed to provide the close 
tolerance performance usually ex- 
pected only from larger and more 
costly grinders. 


Boyar-Schultz No. 6-12 Surface 
Grinder has shown repeatedly that it 
is fully capable of handling a large 
part of the daily work that is ordinar- 
ily done only on larger machines. 


Because the first cost is so low, and 
the quality of performance is so high, 
it is most economical to place several 


BOY AR-SCHULIZ CORPORATION 
2112 Walnut Street, 


Dept. A-M e 
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grinder 





No. 6-12 Surface Grinders at strategic 
positions in your tool room, where 
they are quickly available. 


Many users tell us they are able to 
obtain flatness, horizontal and verti- 
cal tolerances with this grinder, that 
compare with any other precision 
surface grinder, regardless of size. 
This excellent performance is the net 
result of unusually sturdy design, fine 
materials and the efforts of craftsmen 
who themselves know what a preci- 
sion machine tool must do. 








Chicago 12, Illinois 
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TOGETHER FOR 


CE (FooreuRr} 
CO-ORDINATION A : my P€:: 
, y a) pes 
Produces Carbide oN uw a CS 
Tools That Link my) 

the World’s Finest 
Machine Tools to 


TOP- PRODUCTION! 


J. \ ae Psd 
4 SCre! [=] 


Maximum production is possible only when you have 

coordination of: ; , 

1. The creation of the proper grade of carbide. © 

2. Tools designed to get the utmost efficiency from that 
carbide. ; 

3. The intelligent application of both to a machine tool 

designed for maximum production. 





The WESSON MAN 
iN your area has 


the form of Pr gress Reports 


for details ask hin 


Wd WESSONMETAL 


WESSON COMPANY WESSONMETAL 


1220 WOODWARD HEIGHTS BLVD. omen a 20) 7 -Senen, | 
FERNDALE (DETROIT 20) MICHIGAN LEXINGTON 34, KENTUCKY 
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HARDINGE COLLETS and FEED FINGERS 


JAIN Automatics 


Assure Maximum Production 
at Lowest Cost 


Reduce tooling costs and step 
up production on your New Britain 
Automatics with HARDINGE customer 
shop-proved collets and feed fingers. 
* Also available for the following 


automatics: Cone, Greenlee, Gridley 
and Acme-Gridley, National Acme. 





HARDINGE Style “B” 
Master Feed Finger HARDINGE Style “S” Master Collet 


: Ae 


ee 7 sy 


Immediate 


HARDINGE Regular Feed Finger HARDINGE Regular Collet 


Choose for your requirements: 


Hardinge Master Collets and Feed Fingers . . . Hardinge Regular Collets and Feed Fingers . . . 
The only master collet with no work Precision made, hardened and ground 
pressure on the screw. internally and externally. 
Stock Delivery Pads are completely interchangeable 


mong machines of similar capacity. 
from Hartford —— ° P ty 


New York Philadelphia One source of supply for all collets and feed fingers. 
Dayton Chicago 
Minneapolis St. Louis 


Dewoit son france HARDINGE BROTHERS, INC., ELMIRA, N. Y. 


Los Angeles Elmira 


CIRCLE INFORM-A-GRAM KEY NO. 34 





















MAY, 1954 


xk kk ke cK hK hUuK UK 


Talk 
of the 
Month 


x keke ke ke ke ke 


COMPETITION 
AND PROSPERITY 


by Herbert L. Tigges 


President 


NATIONAL MACHINE TOOL 
BUILDERS ASS’N 


OR A GOOD MANY YEARS 

I have given considerable 
thought to just what it is about 
the United States of America 
that has put our country so far 
out front by comparison with the 
rest of the nations of the world. 

What have we got that other 
countries haven’t got? 

I have come to the conclusion 
that the main answer is competi- 
tion. 

Our industrial and social 
structure in the United States 
has been founded primarily upon 
the competitive system. By con- 
trast, the economic and social 
structures of the majority of the 
other countries of the world have 
been founded largely upon a sys- 
tem of cartels, allocation of 
markets, price fixing, govern- 
ment protection of marginal pro- 
ducers, and government inter- 
ference with the operation of the 
law of supply and demand. 


It is my firm conviction that 
our freedom to compete, the pro- 
tection of that freedom, and our 
amazing capacity to preserve 
both cooperation and competition 
within each individual industry, 
are the factors which account 
both for American industrial su- 
premacy and for America’s top 
position with respect to living 
standards of the average citizen. 

Now, a great many economists 
and forecasters have done a lot 
of talking about what kind of a 
year 1954 is going to be. These 
business prophets have built up 


. . » Continued on page 70 

This article is adapted from the luncheon address 

delivered by Mr. Tigges before the Annual Westing- 

house Machine Tool Electrification Forum. Mr. 

Tigges is Executive Vice President of Baker Broth- 
ers, Inc. of Toledo, Ohio 
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For a perfect job... 
for more cutting mileage... 
specify 

DOUBLE-CIRCLE REAMERS 


No standard cutting operation demands greater 
precision than reaming. That's why you'll always 
want to be certain that you choose close-tolerance 
reamers. We say that with Double-Circle you are 
“double certain”. 


(1) You know that Chicago-Latrobe puts into 
these tools the finest materials, the most precise 
workmanship and an unexcelled experience 
in close-tolerance tool making for superior 
micro finish. 

(2) DOUBLE-CIRCLE offers a really complete line. 
From their vast line there will be exactly the 
right tool for your job. Certainly, you can use 
them with confidence. 


QUICK SERVICE-& 


FROM A CHICAGO-LATROBE DISTRIBUTOR 








© 


DRILLS e REAMERS © COUNTERSINKS e COUNTERBORES ¢ CARBIDE TOOLS ¢ SPECIAL TOOLS 
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Independent, self-contained Wales Hole Punching 
and Notching Units reduce setup time from hours to 
minutes. 


Check these Wales time saving, money saving ad- 
vantages: 


> Nothing attached to press ram 
> Interchangeable punches and dies 


TOOLING and PRODUCTION 


HOLE PUNCHING & NOTCHING EQUIPMENT 


be veal / 


> Punches and dies always in perfect alignment 
> No die set required 

> Press “down time” practically eliminated 

> Used and reused in unlimited setups 

> Makes setup a simple, quick assembly operation 


Wales Hole Punching and Notching Units “can’t be beat.” 


IT’S TOO BIG A STORY TO TELL ON THIS PAGE SO... 


Write for compte, 


FULLY-ILLUSTRATED, 
FUNCTIONALLY COLORED 
CATALOGS BL and N 


’ Showing a staggered hole punching setup of Wales Type ‘BL’ Units with Wales Type ““NA” 


Notchin 
' brake. These same Wales Units may 
pret 


Wales Type “NA” Notching Unit for notch- 
ing 90° corners. Hh 
lameter. 


Wales Hole Punching and Notching Units 
set up on “T” Slowed Plate in a stamping 
press. 


Showing Wales Hole Punching and Notching 
Units set up on a template in a stamping press. 


Units at each end for hole eeemies and notching in the same operation on a press 
e set up in a stamping press as shown at bottom. 


Wales Type “BL” Hole Punching Units for 
punching round and shaped holes up to 2” in 


CORPORATION 


George F. Wales, Chairman 


355 Payne Avenue, North Tonawanda, N. Y. 
(Between Buffalo and Niagara Falls) 


Wales-Strippit of Canada Ltd., Hamilton, Ontario 
Specialists in Punching and Notching Equipment 
RRR RE RRR 
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quotes from the forum 








The 18th Annual Machine Tool Electrification Forum sponsored by Westinghouse was, again, an outstand- 
ing success. To give you an idea of the value and variety of the subjects explored throughout the 2-day session 
we have garnered the following “quotes” from the many authoritative speakers and panelists. 


“The art of electromachining appears capable of producing the highest conversion efficiency of any of the 
machining methods which have been examined or exploited and, as such, merits the intensive research program 


now in process.” C. Paul Porterfield, Method X Company. 
“To date, the electrolytic grinding method has found application almost exclusively in the sharpening of 
single point tools — a job normally done with diamond grinding wheels.” George Comstock, Norton Company. 


“With increasing popularity of fully automatic operations has come a barrage of demands of the machine 
tool builder that he build equipment to automatically duplicate the movements formerly made manually or semi- 
automatically. One of the most stubborn problems arising from these demands concerns positioning. Positioning 
is a waste of movement. It must then be done quickly and, as important, accurately.” 

Walton Rainey, Wiedemann Machine Company. 

“In our opinion, the machine tool builder’s responsibility is to provide the basic mechanism for loading, 
positioning, and unloading the parts; automatic gaging, where required, and a method of control which will 
automatically signal and shut down the operation when out of tolerance.” G. P. Krieg, Packard Motor Car Co. 


“Automation has made wonderful inroads, but there are also blind alleys in this, as in other new production 
concepts. Industry should look carefully before they are caught up by this industrial magic. They should keep 
in mind at all times the goals of automation and, above all, season their decisions with good common sense.” 

W. B. Shimer, DeSoto Division, Chrysler Corp. 

“Since control devices are so important to the function of zatomatic and transfer type equipment, users 
are constantly searching for controls of the highest quality. Larye equipment, involving high capital investments, 
must be assured against failures traceable to seeming}y trivial c.1uses.” R. W. Kowitz, Ford Motor Company. 


“We are a long way off from having licked the problems of today and before we apply much more auto- 
mation, we should take steps to make better what we already have in operation.” 
Harold Hardenbrook, Buick Motor Company, General Motors Corporation. 
“The trend now is to consider automation as part of the machine tool. Many tool users are asking for this 
and the tool builders are looking favorably on this business. They see it is working all right.” 
E. E. Opel, National Automatic Tool Company. 
“If the production plant of tomorrow is to be a completely automatic plant, the development of the machin- 
ery that goes into that plant will of necessity be designed with maintenance as a predominant factor in that 
design.” R. N. Johnson, W. F. & John Barnes Company. 
“Just 2s workpiece design has to be adapted to automation of the machining process, so too must too! design, 
and along with it, tool wear, tool changing, and regrinding be given primary consideration rather than be treated 


as an afterthought.” A. O. Schmidt, Kearney & Trecker Corp. 
“But automation will eventually reach the job shop level, and users and builders alike will have to supply 
some not-too-easy answers.” T. W. Bannon, Clearing Machine Corporation. 


“Now users and builders are talking about automatic factories, job shop automation, and similar new 
horizons. If automation is to be extended to such limits, the first long step will be to economically automate 
the countless smaller machines, which may have to handle various rates.” E. L. Behringer, Micromatic Hone Corp. 

“The fact that this equipment can be made to measure deviation, and also indicate excess of tolerance by 
relay contacts, allows it to be used for automatic re-adjustment of tooling.” 

Harlan E. Grimes, The Avey Drilling Machine Company. 

“Although these particular automatic lathes have been applied specificially to the machining of camshaft 
bearing surfaces, a similar automated set up could be employed for the other types of parts. All automatic lathes 
are flexible in design insofar as size, tool arrangement, work transfer capacities, and gauging are concerned.” 

R. J. Peck, Seneca Fails Machine Company. 


Editor 
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A cam actuated idler roll—an 
exclusive feature—makes it 
possible to form any diameter 
circle in two operations. Also, 
bends can be located at any 
point along the edge of a sheet 
with straight sections on both 
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NO. 2 MOORE JIG BORER. 
Range 10” x 16” x 16” height. 
Features infinitely variable 
spindle speeds, three power 
feed ratios, centralized controls, 





NO. 2 MOORE JIG GRINDER. 
Range 10” x 16” x 16” height. 
Grinding speeds from 12,000 
to 60,000 rpm. Infinite feeds 
up or down; spindle-housing 
heat control; features slot 
grinding attachment. 





precision 
iobs like this./... Moore Jig Borers 


CIRCLE INFORM-A-GRAM KEY NO. 40 


TOOLING and PRODUCTION 





and Jig Grinders are 
“MADE TO ORDER” 


Moore Jig Borers and Jig Grinders are made to order for jobs that 
require precision hole location—and plenty of it. 

Take, for example, these five progressive compound dies used to 
pierce, shave, gut and blank intricate timing-device parts. 

Holes in punch plate and stripper were jig bored in a No. 2 
Moore Jig Borer. Holes in the corresponding die parts were jig 
bored in the same precision machine, hardened and then jig ground 
in a No. 2 Moore Jig Grinder. Perfect line-up was insured, since all 
holes had to be held to + .0002”, both for position and hole size. 

The No. 2 Moore Jig Borer, with its built-in system of accurate 
lead screws, can spot, drill, bore or ream all holes in a workpiece 
to “tenths” with minimum tool changes. The No. 2 Moore Jig 
Grinder can accurately contour grind, slot grind and form grind 
die sections in a third of the time required by other means. 

These Moore toolroom teammates provide a one-two punch that 
can knock the fat off your diemaking costs. They supply an En- 
gineered Hole Location Service that permits tool and die sections 
to be produced concurrently... puts diemaking on an interchange- 
able-parts-and-assembly basis...lengthens die life...saves you time 
and money all along the line. 

Write today for our detailed literature that pictures and describes 
many toolroom and production jobs for which Moore Jig Borers 
and Jig Grinders are made to order. 


MOORE SPECIAL TOOL COMPANY, INC. 
726 Union Ave., Bridgeport 7, Conn. 


ADD ¢ TO YOUR TOOLROOM 


JIG BORERS - JIG GRINDERS - PANTO-CRUSH WHEEL DRESSERS - DIE FLIPPERS - MOTORIZED CENTERS - HOLE LOCATION ACCESSORIES 
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how to determine 


QUALITY CAPABILITY 
OF 
MACHINES AND TOOLS 


S THE BENEFITS of Statistical Quality 

Control continue to expand in American 

industry, certain aspects assume even 
greater value as experience proves their worth. 
One of these aspects is the expansion and de- 
velopment of a technique called Quality Capa- 
bility Analysis. This technique has been used 
to great advantage to measure the quality effi- 
ciencies with which tools and machines can 
perform. 


The Need 


It is not an exaggeration to state that almost 
invariably, a firm will know in every detail the 
production rates of their machines or tools. 
However, it is regrettable that almost invari- 
ably a firm will not know what total spread a 
certain machine is capable of maintaining on 
an operation. It is true that there may be an 
opinion or even a guess concerning this vital 
factor in production but facts are usually not 
obtainable. 

It is also regrettable that in many cases tool 
and machinery manufacturers are entirely ig- 
norant of the quality capabilities of their ma- 
chines. This leads to situations which are not 
uncommon in the relationship between the 
seller and buyer of tools and equipment. The 
tool or machinery producer, in some cases, will 
claim that his product will produce to certain 
dimensional limits which are entirely unrealis- 
tic and in no way can be attained by the equip- 
ment. In other cases, when a manufacturer 





by Harmon S. Bayer 
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wants to buy the piece of equipment and re- 
quests assurance that this equipment will pro- 
duce to desired specifications, the tooling man- 
ufacturer is loath to assure this control. There 
are many cases where the tool can do the job 
and the producer by not knowing and claiming 
his just deserts may risk losing a sale. 

In the case of the manufacturer who claims 
a closer control than the machine is capable of, 
the writer does not believe that sharp sales 
practices are intended. Unfortunately many 
manufacturers of tooling do believe that their 
tools are capable of much greater accuracy 
than experience bears out. In the case of the 
manufacturer who doesn’t claim the accuracy 
his tool is capable of maintaining, certainly he 
isn’t realizing the full fruits of his own labors. 


The Answer 


Quality Capability Analysis is a tool which 
can be used to provide factual evidence con- 
cerning what dimensional variations the ma- 
chine is capable of maintaining. Note that the 
statement was not what dimensional variation 
the machine is maintaining. This illustrates 
the extent of the usefulness of this technique. 

It not only provides information as to what 
variation is being produced at the time of the 
study, but the analysis also reveals what im- 
provements in variation can be expected if 
quality controls are established on the machine 
and adjustments are made to take full advan- 
tage of the capabilities of dimensional control 
that the machine in its present state of main- 
tenance can perform. 


What is Quality Capability Analysis? 

Quality Capability Analysis is a phase of the 
science of Statistical Quality Control. Employ- 
ing the principles of probability and statistics, 
it is used to analyze the practical limits of di- 
mensional variation which a machine, tool or 
process is capable of maintaining. 








As an illustration of its practical value to 
machine producers and users, the following 
case histories are offered: 


The Situation 


The writer was called upon to solve a prob- 
lem which had been plaguing a manufacturer 
of screw machine parts. There was a battery 
of 6-spindle Gridley Automatics being used for 
this operation. Trouble was being encountered 
on a forming operation of an are contour. The 
blueprint called for the measurement of two 
datum dimensions to control the contour as 
produced by the form tool. For purposes of 
illustration we will call these Datum Dimen- 
sion A and Datum Dimension B, Figure 1. 


DATUM DIMENSION A 





DATUM DIMENSION B 





Fig. 1. Measurements of two datum tolerances on an 
automatic screw machine-formed contour were used to 
determine the capability of the setup in the author’s Case 
History No. 1. 


The blueprint called for a dimensional toler- 
ance of .005” for each datum dimension. The 
past history on this operation had shown ap- 
proximately 5% scrap and rework for failure 
to meet these datum dimension tolerances. 
Another complicating factor was that the job- 
setters were forced to regularly shut down ma- 





chines to make adjustments, resulting in high 
maintenance costs. Difficulties in meeting pro- 
duction schedules were also prevalent. In order 
to meet the customer’s requirements for di- 
mensional control, a team of 18 inspectors was 
assigned a full time job of measuring all pro- 
duction 100% on the finish part and sort the 
defective parts. 


Performing the Quality Capability Analysis 


In order to determine the condition, the 
writer conducted a Quality Capability Analy- 
sis of the operation. 


Taking and Recording the Data 


Datum Dimensions A and B were checked 
and recorded for 100 consecutively produced 
pieces for each of the six spindles. All data 
were kept separate according to the spindle 
that produced the part. Figure 2 shows a por- 
tion of the form used to record the data. Inas- 
much as it would be impossible to maintain the 
order of pieces from each spindle and measure 
them as fast as they were being produced, 
separate trays were used in which the parts be- 
ing produced on each spindle were placed in 
the order they were made. The measuring op- 
eration was then done and recorded on the 
form, Figure 2. 

For purposes of demonstration let us refer to 
Figure 2 to follow the calculations involved in 
this Quality Capability Analysis. 

The first column indicates that Spindle No. 
1 produced five consecutive pieces with Datum 


Fig. 2. A portion of the form used to record Datum Dimensions A and B of 100 consecutively produced 


pieces by each of the six spindles. 


























SPINDLE | 2 3 4 5 6 
DATUM A|BIA]BIA!]BIAILBIAITBIAIB 
SAMPLE i 3.8] 1.6/3.0] 1.6] 4.513.213.8125 | 4.2| 13 | 4.0] 22 
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3 §.2|3.6|3.2]15|38]22/39|28|45| 24 | 40] 20 
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5 38}20/35]18|42127/35|20)42125)29 | 14 
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TABLE | 
Approximate Approximate 
Average Total Low High 
Spindle No. Dimension Variation Reading Reading 
+1 3.0 4.2 1.0 3.2 
+2 3.0 3.5 1.3 4.8 
+3 y BS 4.0 Pe: 5.2 
#4 2.0 4.8 0 4.8 
$5 3.3 4.5 1.0 5.5 
+6 3.3 3.8 > 5.0 
All spindles 
combined 3.0 3.3 0 5.5 




















Dimension A as follows (stated as thousand- 
ths): 


3.8 4.8 3.2 4.8 3.8 


Datum Dimension B measured: 
1.6 2.8 3.6 2.9 2.0 


Only Datum Dimension A wiil be considered 
below. 


Constructing the Histogram 


In order to further analyze the distribution 
of values as each measurement was recorded, 
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Fig. 2-A. The frequency distribution of the five Datum 
Dimension A values from Figure 2 


the five Datum Dimension A values shown 
above were tallied as in Figure 2-A. 


The tally of the rest of Datum Dimension A 
Spindle No. 1 values indicated a distribution 
of values as shown in Figure 3. This in turn 
was plotted graphically and is called a histo- 
gram, Figure 4. 


Analyzing the Situation on the Basis of the 
Histograms 


Let us analyze this histogram on the Datum 
Dimension A. This indicated that the varia- 
tion for the 100 pieces was in fact limited from 
1.2 to 5.2 or a total of approximately 4 thou- 
sandths. Now the total variation allowed was 
5 thousandths. One might ask, “Why wasn’t 
this spindle producing within specifications?” 

..- Continued on page 138 
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Fig. 3. The tally of all of the values found for Datum 
Dimension A, Spindle No. 1. 
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Fig. 4. This histogram was constructed by plotting, graph- 
ically, the tally pattern of Figure 3 

















PLASTIC 
Toots REDUCE 


Costs AT BOEING 


by Ray Bloomberg 


Seattle, Wash. 


N INTENSIVE USE of plastics in pro- 
PY: tooling has enabled the Boeing 

Airplane Company to reduce tooling and 
labor costs, save strategic metals and obtain 
better tools. 

As a result, the company’s plastic tooling 
shop has grown in one year from a one-man 
operation using five gallons of resin each month 
to an 18-man shop using 800 gallons. Further 
growth is anticipated by B. K. Bucey, Boeing 
tool design manager, who predicts that “five 
years from now you'll see a high percentage of 
aircraft production tools being made in plas- 
tics.” 

One of the plastic tools proving better and 
more economical than its metal predecessor is 
a metal-bonding jig, a large tool which makes 
possible the fixing of stress members to air- 
craft skins with an adhesive. Previously, 







A Boeing punch press operator holds in 
his right hand the plastic ‘‘wiper block’’ 
which, with the die in his left hand, forms 
the part held in the fingers of the left 
hand. 


rivets and spot-welds did the job, with un- 
avoidable distortion of aerodynamic surfaces. 

In early form, the metal-bonding jig was 
formed of aluminum and wood. Cumbersome 
and difficult to handle, it also was expensive. 
If dropped or bumped, it had to be reworked 
at a cost of more than $500 to bring it to with- 
in the 0.002 of an inch horizontal tolerance al- 
lowed. 

The plastic jig is easier to make and to use 
and costs about $3,000 less. It is shaped over a 
wood-and-plaster form using Polyester resin 
and Fiberglas cloth, then is “cured” in a vacu- 
um bag which holds the plastic to the form. 

Boeing figures that plastics have been put to 
best use in the manufacture of mandrels, plas- 
ter forms around which plastic production 










Plastic metal-bonding 
jigs are placed over 
stress members to hold 
them to aircraft skin 
for bonding at 350°F 
in the Boeing Airplane 
Company's Seattle 
plant. 
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parts for airplanes are made. In the past, heavy 
molds were used to form half a mandrel at a 
time. Besides being inefficient, these molds 
were a headache after each half-mandrel was 
cast, the excess plaster had to be scraped from 
the mold. After 40 half-mandrels were made, 
the mold had to be reworked to bring it back 
to its original shape before being distorted by 
scraping. 

With Pacific Plastics, a Boeing subcontractor, 
Boeing tooling engineers developed a plastic 
“slosh mold” to take the place of the old-style 
ones. The slosh molds, now in use, are formed 
in two or three sections, depending on the con- 
figuration desired in the mandrel and the plas- 
tic production part. The sections are fastened 
together. Plaster is poured in and sloshed 
around to reach all surfaces. When the plaster 
has set, the mold is taken apart and a complete 
mandrel emerges, ready for the plastic pro- 
duction shop. 

As a result of this operation, expensive time 
is saved and the production rate tripled. 

Plastics were used first in tooling in the 
manufacture of “drill cages’, placed against 
sheets of metal to guide semi-skilled hands in 
making the perfect components necessary in 
aircraft production. Drill cages made of metal 
rippled and lengthened due to the insertion of 
press-fit bushings in the holes which guide the 
drills, resulting in wastage of material and 





man hours. With plastic drill cages, steel 
bushings can be inserted at exactly the right 
points before the plastic is cured and remain 


Boeing tooling engineers eye ex- 
perimental use of a plastic shape- 
fixer which weighs only 40 Ibs. 
This is compared to the metal 
tool it replaces which weighed 
150 Ibs. 


















This plastic spot welding jig has proven a big help to 
new hands. 


true in the finished product. 

Plastics also are used in the manufacture of 
apply trim templates, used as guides in the 
accurate trimming of metal parts. Before 
plastics were used, ten hours of skilled sheet 
metal work was required to make the aver- 
age apply trim template. A plastic template 
just as good now can be made in three hours, 
by comparatively unskilled workers, using as 
a pattern a sample of the part on which the 
template will be used. 

Another use of plastics is the “wiper block”, 
employed to form complex curves and joggles. 


Speaking of his story on preventive main- 
tenance for turret lathes, Mr. DeSilvey 
volunteered that “One fairly sure way to 
prolong the life of your machines would 
be to sell them to the operators, ... ”’ 
Rather than trying to open up that market, 
you can derive benefit and profit by read- 
ing what he has to say on his favorite 
subject. 


Your Turret Lathes 
Deserve the Best... 








Photo courtesy of Eastman Kodak Co 


Fig. 1. Fully reconditioned Warner & Swasey turret 
lathe ready for productive operation at the Hawk-Eye 
Works of Eastman Kodak Company. 


PREVENTIVE VEAINTENANCE 
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S SPECIALISTS in reconditioning War- 

ner & Swasey equipment, Figure 1, we 

will make specific reference throughout 

this article to their mechanisms. The principles 

discussed, however, apply to all types of turret 
lathes. 

The indiscriminate use of an air hose in 
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cleaning a machine and the subsequent blow- 
ing of chips into the ways reduces the useful 
life of the machine. One way to lessen this 
dangerous condition is to run a rigid air line to 
a point approximately 18” above the spindle 
nose, Figure 2, and attach a short piece of air 
hose at this point so that the only part of the 
machine which can be reached is the chuck 
or holding fixture. With this arrangement, air, 
which is the only positive method of cleaning 
the jaws for positive location, is not likely to 
force foreign matter into the sliding members. 
The unavoidable introduction of abrasive 
materials into the bearing surfaces makes it 
advisable to do the following to ram type ma- 
chines at least every 90 days: 

1. Remove hex turret slide, following in- 
structions in your service manual, and 
thoroughly cleaning all foreign material 
from under hardened wear plates and 
around gibs. 

2. Wash all felt and leather wipers thorough- 
ly or better still, replace these wipers with 
new ones. 


Fig. 2. A simple method of installing an air hose so 
as to minimize the danger of blowing foreign matter 
into the ways. 
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3. Remove hex turret, and clean the bearing 
surface and tapered roller bearings on 
which it rides. 

4. Re-assemble and adjust gibs to marks 
which show original factory setting. 


ol 


. Check setting of saddle aligning screws. 
See Figure 3. 
6. Remove and clean the cross slide and gib. 


It may be necessary, under extreme adverse 
conditions, to do the above six operations oft- 
ener. Under no circumstances should the 
gibs be loosened to free the slides as this in- 
creases the opening, allowing greater accumu- 
lation of dirt and chips which increases the 
possibility of scoring the ways. These cleaning 
operations should not take longer than two 
hours and will pay for themselves many times 
over. After the hex turret slide is re-assem- 
bled, a check should be made of the turret hole 
alignment which can be done with the simple 
micrometer fixture shown in Figure 4. The 
procedure for taking these readings is shown 
very clearly in the Warner and Swasey service 
manual and can be used for any turret lathe. 


The lubrication schedule recommended by 
the manufacturer should be followed to the 
letter. Much engineering has gone into the 
selection of the proper lubricants and any de- 
viation from the schedule is an invitation to 
trouble, especially in hydraulic units. 


The multiple disc clutches in the head-stock 
of turret lathes are built to take a lot of abuse. 
A few simple precautions will save a lot of 
trouble in the future. A definite pressure should 
be felt when engaging the head clutches, and 
it is important that both forward and reverse 
clutches be maintained in balance. That is to 
say, both clutches should require the same 
pressure for engaging. If the clutches are op- 
erated when loose, the discs will slip excessive- 
ly before the spindle reaches maximum speed 
— producing premature wear on the plates. An 
out-of-balance condition between the forward 
and reverse clutches may cause drifting of the 
spindle in the neutral position which endangers 
the operator. 

Frequently, on older machines that are not 
equipped with a hydraulic head brake, the re- 
verse clutch is used as a brake. This is not a 
recommended practice since there is danger of 
reversing the entire gear train at high speeds 
with dire results. This situation becomes more 
dangerous as the centrifugal force increases on 
the holding equipment. 

Much can be done to maintain easy shifting 
of the gears by using the proper method of 








Fig. 3. Before checking alignment of hex turret slide 
with spindle, the saddle aligning screws should be 
adjusted as shown here. 


making speed changes. From our experience, 
Warner and Swasey gears never die; they just 
keep rolling along. But, improper shifting can 
cause difficulty in making speed changes as 
burrs are raised on the teeth. When making 
speed changes on any machine, the best prac- 
tice is to put the clutch lever into the brake 
position and, just before the spindle stops, 
make the shift rapidly to minimize the rubbing 
of gear teeth against each other producing 
burrs. 

The heart of the machine is the spindle and 
care should be taken to maintain the adjust- 
ment of the spindle bearings. The original 
factory adjustment should last through the life 
of the machine, but an occasional check of this 
adjustment will help in maintaining accuracy 
and finish. This adjustment can be checked as 
follows: Chuck a piece of hex stock in the 


- « « Continued on page 150 


Fig. 4. A simple fixture for checking the alignment 
of the hex turret, using a 1/2” diameter hollow tube 
and bracket for micrometer. 
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Keep Carbide Cutting Tools SHARP .- - 





PROVIDE CENTRALIZED FACILITIES 
where carbide grinding specialists and the proper equipment can be 
made available. Machine operators should not be permitted to grind 


their own tools. 











USE GRINDING MACHINES 
designed for carbides — built rigidly for positive cutting of hard 


metal and for higher wheel speeds 


(4500 to 5500 fpm). Bearings 


and motor should be shielded against dust and coolant. Motors 


should be reversible. 











FREEHAND GRIND 











MACHINE GRIND 








Sharpen: 
SINGLE-POINT TOOLS 
FLY OR STEP-CUTTER 
TEETH 
DRILL TIPS 
SCRAPER BLADES 


Sharpen: 
SOLID CARBIDE 
PRECISION BORING TOOLS 














On Freehand Carbide Grinder, 
using cup wheels. Keep tools 
moving. Use sliding sub-table 


On a_ Duplicating Precision 
Grinder, using straight wheel 


Sharpen: 

FLAT OR CIRCULAR FORM 
TOOLS 

SOLID INSERT TOOL BITS 

C’LESS GRINDER BLADES 

SURFACE BROACHES 








Sharpen: 
MILLING CUTTERS 
REAMERS 
THREAD CHASERS 
C’BORES SPOT FACERS 
HOBS « SAWS 























ROUGH GRIND 
on 14” 60-grain  silicon-car- 
bide wheel* 


ROUGH GRIND 
only where tool has been dam- 
aged. Use a 220-grit diamond 
wheelt 





On Reciprocating Table-Type 
Surface Grinder 
Use a straight, flaring cup, or 
dish wheel according to opera- 
tion to be performed 


























Optional: 
SEMI-FINISH 
small finishing tools, or 
FINISH GRIND 
large roughing tools on 10” 80 
or 100-grain  silicon-carbide 
wheel® 





FINISH GRIND 
on 400-grit diamond wheel.+ 
Usually a solid carbide pre- 
cision-bore tool, when it final- 
ly is worn to where chatter 
marks or lower micro-reading 
appear, is worn only sufficient- 
ly to require minor touch-up. 
This constitutes more of a lap- 
ping than a grinding operation. 





On Universal Tool G Cutter 
Grinder 
Use a straight, flaring cup, or 
dish wheel according to opera- 
tion to be performed 








ROUGH GRIND 
on 100-grit diamond wheelt 

















FINISH GRIND 
on 180 to 320-grit diamond 
wheelt according to work fin- 
ish required 








Optional: 

Where considerable stock 
must be removed by circle 
grinding, use 80 or 100-grit 
silicon carbide wheel* 

















FINISH GRIND 
on 6” 120 to 320-grit diamond 
wheelt, according to work 
finish required 








GRIND CHIPBREAKERS 
(Steel-Cutting Tools) 
on Chipbreaker, Surface, or 
Universal Grinder, using 100- 
grit straight diamond wheel} 








“Green” silicon carbide 





vitrified-bond. Preferably use 


dry, but with efficient exhaust system for dust removal. When 
g’inding wet, use continuous stream of coolant at point of cutting 


+ Soft resinoid-bonded wheels of ‘100’ diamond concentration. Al- 
ways use vapor, mist, or continuous stream of coolant with diamond 
wheels. Direct coolant against wheel ahead of cutting, rather than 


on tool tip. 








ROUGH GRIND 
on 120 to 180-grit diamond 
wheel} 














FINISH GRIND 
on 180 to 240-grit diamond 
wheelt according to work fin- 
ish required 











AVOID GRINDING of steel on silicon-carbide or diamond wheel. 
aluminum oxide for grinding steel tool shanks or cutter bodies. 


Use 
Con- 


versely, do not attempt to grind carbide on aluminum oxide wheels, 
which are not hard enough to cut cemented carbide. 








HARDEST GRADES of carbide—ordinarily used for precision finishing 
(such as Carboloy Grade 831)—should be rough ground gently so 
as to avoid heat rise or sudden temperature change. 


Finish grind 


with fixed feed not to exceed 0.0004” per pass. Preferably use only 
diamond wheels for both rough and finish grinding. 














MICRO-FINISHING: Experience in many plants indicates that excep- 
tionally fine finishes on carbide tools measurably improves tool life 
over ordinary grinding. Usually this means a greater number of per- 
fect pieces per grind and often resuits in fewer inspection rejects. 
Super, mirror, or micro-finishes can be applied by lapping or polish- 





ing with diamond, boron-carbide, or silicon-carbide powder or paste 
on special lapping discs—usually cast iron or hardwood. Such fin- 
ishes are seldom necessary and are often impractical for economy rea- 
sons. This can usually be determined only by trial, in the particular 


plant concerned. 
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TOOL GRINDING 


Can be Stealing Your Dollars 


IAMOND WHEELS cost many dollars. 
Cutting tool replacements can be costly. 
Machine downtime and lost production 
represent lost dollars. Inadequate or obsolete 
tool grinding methods may contribute unneces- 
sarily to the excessive cost of all of these items. 

If there is a dollar to be saved per tool or 
per job by the use of a new grinding technique, 
and if this unit saving can be multiplied many 
times, then Tool Grinding is costing you too 
much money. The savings possible are greater 
with carbides; so, we'll talk primarily about 
carbide tool grinding. 

Carbide tool life can be increased, machine 
tool downtime can be lowered, and wheel costs 
can be reduced by following a systematic and 
progressive tool grinding program. By “pro- 
gressive”, we mean a program that is flexible 
enough to permit the thorough exploration of 
new developments in the art and science of 
tool grinding. 

So many new carbide grinding processes, 
new machines, and new wheel types have come 
to the fore within the last two or three years 
— that a restatement of certain basic proce- 
dures seems to be very much in order. 

Each of these recent developments has cost- 
saving possibilities, in varying degree to be 
sure. Some are capable of quite spectacular 
performance. But each is economically applied 
to only a certain class of work. And this may 
vary from plant to plant. Each must be prop- 
erly “fit” into a sound, well-integrated frame- 
work of good grinding practice. 

Such a framework can be built around the 
basic recommendations shown in chart form 
on the facing page. Centralized carbide grind- 
ing facilities and centralized responsibility for 
the tool grinding program are absolutely es- 





One of the most notable of the new carbide grinding 
developments is the use of abrasive belts for freehand 
grinding of single point tools. This technique has eco- 
nomically replaced silicon carbide wheels within a certain 


range. 2 
Photo, courtesy of Hammond Machinery Builders, Inc 


by Watson N. Nordquist 


Technical Editor 


sential. Guiding principles for such a program 
have been outlined by the author in Section I 
of the “CCC Operating Manual’, issued by 
Carboloy Department, General Electric Com- 
pany, in conjunction with its Coordinated Car- 
bide Control plan. 

With a program built upon these recommen- 
dations, you will be certain of getting the most 
out of conventional practices established over 
many years. You will have a solid basis for 
evaluation of new techniques, and for introduc- 
tion into the program of those that will produce 
appreciable savings in tool or wheel costs, or in 
grinding time. 

In addition to the well-received abrasive-belt 
grinding technique, recent noteworthy de- 
velopments include The Sheffield Corporation’s 
Cavitron ultrasonic machining process (see 
“Ultrasonic Machining .. .”, T & P, July ’53, 
p. 56); Metalloid heat-limiting fluids and vapor 
application (see “400-900% Increased Tool 
Life”, T & P, Oct. ’53, p. 60); the sliding sub- 
table or floating protractor on freehand grind- 
ers (see “Use of Sliding Sub-Tables...”, T & P, 
Feb. ’54, p. 60); liquefied carbon dioxide (see 
“CO, Freeze Grinding”, T & P, Feb. 53, p. 35); 
plunge grinding (see “Diamond Wheel Life Ex- 
tended ...”, T & P, Oct. ’52, p. 88); and elec- 
trolytic grinding (see “An Evaluation of Dia- 
mond-Substitute Process”, T & P, Feb. ’53, 
p. 58); and there are many others. 



























Increase Production on Your 


AUTOMATIC 

* OO OFTEN, top management doesn’t 
T know that automatic magazine loading 
bar feed equipment removes two prob- 

lems that continually harass their machine 


shop supervisory personnel and cause unneces- 
sary operating costs: 





1. Automatic screw machines running with- 
out stock, and 


2. Excessive time consumed in manual load- 
ing of bar stock into the machines. 


Standard, pneumatically-operated, Lipe-Roll- 
way automatic magazine loading (AML) bar 
feeds eliminate these frequent loadings by 
hand, feed bar stock continuously for periods 
up to eight hours and more, increase produc- 
tion output of Brown & Sharpe type automatic 
screw machines by at least 50%, and have lit- 
erally paid for themselves within a year. 

In addition to most types of single-spindle 
automatic screw machines, the AML bar feed 
is also applicable to abrasive saws, cut-off ma- 
chines, punch presses, and centerless grinders. 

Once installed, the AML bar feed requires 
virtually no additional set-up time when 
changing from one job to another. This is no 
more than 5 to 10 minutes. Therefore, long 
and short production hours are equally as easy 
and efficient to handle. Furthermore, all runs 


Sc: 


The answer to machines running without stock, lost production, 
and lost man-hours in departments whose operators still load 
each bar by hand is—the Automatic Magazine Loading Bar Feed. 


VEACHINES 


are operated without using feed fingers. 

The AML bar feed is actuated by a system of 
air valves and cylinders. Its operation is fully 
automatic and interlocked with the indexing 
cycle of the machine. 

Bar stock is racked in a magazine along one 
side of a split stock-bar tube, the lower half 
of which slides backward to receive the bottom 
bar from the magazine. Then, the lower half 
of the stock-bar tube moves forward, carrying 
the bar, to close the stock-bar tube. A stock 
pusher, inside this tube, advances the bar 
through the machine spindle and collet and 
positions it for the first cut-off operation. 

With the stock bar positioned for cutting off 
to proper length, the machine clutch is auto- 
matically engaged, the collet grips the stock 
bar, and the machine is in full-cycle operation. 
As each piece is cut off, the bar is automatical- 
ly advanced. Feed-out lengths are accurately 
held, since the pusher action prevents any re- 
bound of the stock bar from the stop. In a 
single feed-out operation using a standard sec- 
ond-operation clutch on the machine, the feed- 
out may be of any length. 

When the bar being machined is used up to 
the end remnant, the machine clutch automat- 
ically disengages and the machine tool cycle 
stops with the spindle revolving and the collet 
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open. The stock pusher is retracted, the stock- 
bar tube opens to receive one bar released from 
the magazine, the bar drops into place and the 
tube closes. 

The stock pusher then feeds the new bar 
through the spindle and collet into position for 
length. In moving into position, the new bar 
automatically ejects the remnant from the last 
bar. The machine clutch is engaged, and the 
machine is again in its normal full-cycle opera- 
tion. 

The entire reloading of the stock-bar tube 
and positioning of the bar for the first cut re- 
quires about four seconds—entirely without 
operator attention. 

Regardless of model, the magazine capacity 
for stock 12’ long or less ranges from 19 bars 
of 5” dia. to 96 bars of 4%” dia. Random 
lengths can be utilized without any appreci- 
able effect on production, due to the fast reload 
time offered by the AML bar feed. Stock is 
kept off the floor, clean, dry, and ready for use. 

Operators are left free to devote more atten- 
tion to the tooling, machine operation, inspec- 
tion, minor repairs, and preventive mainten- 
ance of a greater number of machines. More- 
over, although usual practice calls for one man 
to operate three to four automatic screw ma- 





chines, the efficiency of the AML bar feed 
allows one operator to handle as many as 10 
machines. 


Normally, the AML bar feed must increase 
production by 30‘¢ to justify its installation. 
In actual shop application, however, the addi- 
tion of this unit to a Brown & Sharpe auto- 
matic has often increased production by 100% 
or better. This increase, of course, varies ac- 
cording to the length of the workpiece and the 
rate at which the stock is used up. 

When the machine operation cycle is a short 
one, such as 1% to 3 seconds, and with a long 
feed-out or workpiece 1%” or more in length, 
the stock bar is used up rapidly. Here, stock 
loading time takes on greater importance. 

At L. C. Smith Company, Inc., Syracuse 
typewriter manufacturer, a management- 
sponsored comparison of running time on a 
group of manually-loaded screw machines and 
an automatic screw machine equipped with an 
AML bar feed doing similar work, revealed a 
net gain of 78‘. in running time for the latter. 

The big saving, of course, comes in gross 
production because of eliminating the big 
problem—machines running without stock un- 
til an operator sees the need and is able to re- 
load the machine. 





Degree Of Doneness 


THE NEW hermetically sealed Dial Roast 
Meat Thermometer, recently introduced by Tay- 
lor Instrument Companies, met with a big de- 
mand from housewives—as was anticipated. 
The new cooking aid has a pointed stainless 
steel stem which, inserted into a roast, accu- 
rately indicates internal meat temperature, or 
“degree of doneness”, on a large, easy-to-read 
dial. 

The screw machine department was assigned 
the goal of producing 5,000 thermometer stems 
a day. 

One automatic screw machine was set aside 
to cut off and burr 434” lengths of %4” stainless 
steel tubing from stock 10’ and 12’ long. This 
machine was equipped with a conventional 
pusher-type feed tube that required four push- 
outs per piece to feed stock through the machine 
collet to the stock stop. 

Ordinarily, the regular operator would be re- 
sponsible for this machine but, due to the need 
for sustained production, he was assisted by an 
apprentice. The operator would load the ma- 
chine (one bar at a time), start the machine, wait 
until the stock had been consumed, stop and 
reload the machine. 

This arrangement enabled the department to 
meet and maintain a round-the-clock production 
quota of 216 thermometer stems per hour. The 
feed finger, however, frequently scratched the 
highly finished stainless steel. It also was 











necessary to frequently replace feed fingers and 
feed pads. 

Consequently, the manual feed finger method 
was discarded in favor of a Lipe automatic 
magazine loading bar feed. 

The installation of this unit allowed the ap- 
prentice to return to other jobs in the screw 
machine department, since the regular operator 
could now—without any delays—tend the ma- 
chine as part of his battery. In addition, pro- 
duction was upped to 267 stems per hour... an 
increase of 24% over the manual feed method 

. . an increase in the “degree of doneness”’. 




















Fig. 1. Crankshaft failures were 
produced by vibrating each speci- 
men near resonance, using an MB 
shaker and end weights on shaft 
under test. 


ENDURANCE STRENGTH .. . 


Nitriding vs. Shot-Peening 


being shown today toward increasing 

the fatigue strength of highly stressed 
parts and toward the reduction of weight, a 
recent testing program conducted by Weber 
Instrument Company is of timely importance. 
This study was undertaken to determine the 
fatigue-life relationship between nitriding and 
shot-peening, on an automotive-type crank- 
shaft. 

The two types of test specimens were: 1. In- 
duction (Tocco) hardened SAE 1046 with shot- 
peened fillets, and 2. Nitrided SAE 4140. Aver- 
age physical properties were as follows: 


Bes OF THE GREAT INTEREST 








SAE 1046 SAE 4140 
SHOT-PEENED FILLETS NITRIDED 
(Core) 

Hardness 260 BHN 300 BHN 
Tensile Strength 113,400 psi 131,300 psi 
Yield Strength 76,500 psi 102,400 psi 
Reduction in Area 62.6 % 59.7 % 
Elongation 25.8 % 20.2 % 





It was desired to fail as few specimens as 
possible in establishing the endurance limit, 
i.e. the stress below which unlimited crank- 
shaft life could be expected. 

A stress level which would produce crank- 
shaft failure in the 200,000 to 1,000,000 cvcle 
band was found by trial and error. At this 


level, several crankshafts were failed in fatigue 
(Fig. 1) in order to establish as closely as pos- 
sible the endurance scatter band. On the basis 
of these data and the static physical properties 
of the test materials, the endurance limit was 
determined with a reasonable degree of accu- 
racy by extrapolation. Data from similar tests 
on comparable material served for guidance. 
More data points were run on these other tests 
than were thought practical on the crankshafts. 

The S-N curves for the two processing meth- 
ods (Fig. 2) are plotted from data presented in 
Figure 3. 

Endurance limits were established as = 62,- 
000 psi for the induction hardened and shot- 
peened SAE 1046 crankshaft, and + 102,000 
psi for the nitrided SAE 4140. The final con- 
clusion, then, was that the endurance limit of 
the nitrided SAE 4140 is 1.65 times that of the 
induction hardened and shot peened SAE 1046. 


Test Details 

Crankshaft failures were produced by vi- 
brating the crankshaft near resonance (Fig. 1). 
For this, an MB (Type C-5H) Shaker was em- 
ployed. The crankshaft itself was suspended 
by means of rubber shock cords. A mechanical 
fuse was introduced to protect the shaker table 
from excessive side loads. 

The national frequency of the crankshaft, 
the two end weights, and the shaker table was 
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approximately 91 cps. The weights were add- 
ed to bring the resonant frequency down to a 
more usable range. The shaker frequency used 
was 87 cps, and the proper stress amplitude 
was then obtained by shaker force adjustment. 

The tests were monitored by means of strain 
gages. Type AD-7 strain gages were cemented 
to the center of No. 2 and 3 crankpins on each 
crankshaft. Because of equal stress, either 
strain gage could be used. Both were installed, 
however, as a safeguard against failure of one. 

All crankshafts tested, except one, failed in 
either of the two crankpin fillets adjacent to 
the center main journal (see Fig. 3). 
failed in a center main journal fillet. 

In order that the data could be interpreted 
in terms of fillet stress, the stress ratios be- 
tween the center of the crankpin and the 
points of failure in the fillets were measured 
by means of strain gages (Fig. 4). <A deter- 
mination of the biaxial stress condition in the 
fillets was necessary to obtain the true fillet 
stress. 


Just one 


Discussion of Results 

For the shot-peened crankshafts, the test 
stress used to establish the scatter was 
72,500 psi. Only two points were run at this 
level, since only four peened shafts were avail- 
able and two were needed to establish the 
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Fig. 2. Endurance Curves for Crankshaft. 


INDUCTION HARDENED AND 
SHOT-PEENED SAE 1046 





i 10 10? io” 
CYCLES 


proper test stress. It will be noted that speci- 
men No. 2, tested initially at = 56,000 psi while 
searching for the proper test stress level, com- 
pleted 2,031,000 failure-free cycles at slightly 
below the established endurance limit of + 
62,000 psi. 

In the case of the nitrided specimens, a test 
stress of + 128,000 psi was used. At this level 
the desired three specimens were tested. One 
specimen failed in a crankpin fillet at 600,000 
cycles; another completed 4,000,000 failure- 
free cycles. The third specimen also ran a 
large number of cycles without failure in the 
crankpin fillets. However, at 1,175,000 cycles 
failure occurred in a center main journal fil- 
let. The stress at this point was checked and 
found to be 85% of that in the crankpin fillet. 
Apparently, some material or processing de- 
fect dropped the material strength in the main 
journal fillet sufficiently to overcome the dif- 
ference in stress and, thus, produce failure in 
this lower-stressed region. 

According to Robert Stephens, the Weber 
Instrument test supervisor, “It is actually this 
one point on the S-N curve that determines the 
magnitude of the endurance limit. It shows 
thai, if enough specimens were tested at + 
128,000 psi stress, failure in the crankpin fillet 
would probably eventually occur at around 
100,000 cycles when the same material weak- 





Both points from C’shaft No. T7—failed 
in Main journal fillet; C'pin fillet at higher 
stress still unfailed 
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limit as shown. 
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ness appeared in this fillet. 
however, that this condition represents very 
nearly the worst to be expected. Thus, it was 
not thought practical to test further specimens 
at + 128,000 psi, but rather to allow the main 
journal failure point to establish the endurance 
It will be noted that the two 
points initially run at a higher stress fall with- 
in the scatter band so established.” 


FATIGUE TEST DATA 
¥o.3 ¥e.2 
Crankpin 
Flywheel a. Pallet Hos. 
End 2 5S 6 for Table 
Below 
or 
Main Journal 
Specimen Stress Cycles to Location of 
Number Description Amplitude Failure Failure 
1 Shot Peened + 88,000 psi—-No. 1 & 6 Fillets Probably No. 5 Fillet 
SAE 1046 Up to tensile strength in No. 2 & 5 Fillets failed in 
first cycle 
2 +. 56,000 psi—No. 2 & 5 Fillets No failure 
Sent 2,031,000 
3 ++ 72,500 psi—No. 2 & 5 Fillets 125,000 No. 2 Fillet 
4 +- 72,500 psi—No. 2 & 5 Fillets 605,000 No. 5 Fillet 
5 Nitrided = 148,500 psi—No. 2 & 5 Fillets 80,000 No. 2 & 5 Fillet 
SAE 4140 “% 
6 -+- 140,000 psi—No. 2 & 5 Fillets 90,000 No. 5 Fillet 
7 +- 128,000 psi—No. 2 & 5 Fillets 1,175,000 No. 4 Fillet 
-+- 109,000 psi—No, 3 & 4 Fillets 
8 +- 128,000 psi—No. 2 & 5 Fillets 600,000 No. 5 Fillet 
9 ++ 128,000 psi—No. 2 & 5 Fillets No failure 
4,000,000 
Fig. 3. All crankshafts, except one, failed in a crankpin fillet adjacent to center main journal. 


It is believed, 
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Fig. 4. Stress ratios between center of crankpin and 


points of failure. 





Pratt & Whitney, Division Niles-Bement-Pond 
Company, West Hartford, Connecticut announces 
the relocation of its Los Angeles Branch Office in 
new, larger quarters with adequate parking for 
visitors at 3016 East Olympia Blvd., Los Angeles 23. 

Specially planned and erected to provide better 
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facilities for the growing West Coast industrial 
market, the new office will carry a more compre- 
hensive Los Angeles stock of regularly listed P & 
W Cutting Tools and Gages and give added office 
area for the factory-trained sales and service per- 
sonnel associated with the large line of precision 
machinery tools, cutting tools and gages produced 
by Pratt & Whitney and its subsidiary, Potter & 
Johnston Co. of Pawtucket, R. I. 

The new office is under the management of Daryl] 
W. Callen, District Manager and will include P. D. 
Brown and Clifton S. L. Elk, machine tool sales 
engineers; Victor Stanley and Howard A. Small, 
cutting tool and gage sales, Robert W. Conran, 
Kellerflex sales and R. C. Losey, office sales. 
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“Die Designing and Estimating” 








Application and Design otf 


Blanking Dies 


Taken from the 4th Edition* of‘‘DIE DESIGNING AND ESTIMATING” 





covered basic design factors, 





This discussion is continued from the June, 1953 issue, which 
types of blanking dies, and general 
recommendations on design of die parts. 








DROP-THROUGH TYPE BLANKING DIES 


The drop-through die (Figs. 3-3 and 
3-15) consists essentially of the die 
block, punch, stripper, front and back 
stock-guides, stock strip, and die set. 
The die opening leads clear through 
the die half of the assembly and the 
blank either falls through of its own 
weight or is forced through by suc- 
ceeding punchings. 

Unless there is no opening in bolster 
plate or press bed or unless there are 
accessories within the bed which would 
interfere, the blanks can fall right 
through the bed into a tote box or 
chute. Otherwise, the die set is mounted 
on rails that are partially cut away 
to permit blanks to slide off (on in- 
clinable presses) or to be pushed out 
of the operating area (on straight- 
sided presses). 

In blanking from unit stock on in- 
clinable presses, the scrap is easily 
stripped from the punch and also slides 
off the back of the press. A conveyor 
er chute arrangement is thus needed 
to direct scrap and blanks into separate 
tote-boxes. 

Some of the component parts of this 
drop-through die require certain con- 
siderations beyond those previously 
mentioned. These are covered in the 
following paragraphs. 





* The popular Dannes & opae textbook, “Die De- 
being = th a Estimating’’ in the final stages of 
iwi be revised a enlarged. Copies of 


Gate. oT 
extensive revision and expansion of the original text 
on the same subject. — W.N.N., Tech. Ed. 
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Fig. 3-15. Drop-through die—lower half. 


Die Block 


In a die where the blank drops clear 
through, it is essential to provide side 
walls of the die block opening with 
sufficient relief or taper (Fig. 3-16). 
Lack of sufficient relief will result in 
the blank becoming bowed or con- 
caved or acquiring a heavy burr as 
the blank meets resistance along the 
side walls, with the punch and succeed- 
ing blanks forcing it on through. 

Soft metals tend to swell more 
rapidly after being cut, and dies for 
blanking such materials as copper, 
brass, and aluminum should be pro- 
vided with a relief beginning at the 
cutting edge. On steel, the side walls 
should be vertical below the cutting 
edge for a distance at least equal to 
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Fig. 3-16. Two methods of relieving blank openings in the die shoe to prevent blanks from jamming 
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Fig. 3-17. Two common types of stationary strippers. 


stock thickness and not less than 14”. 
This land permits a greater number of 
regrinds on the die blocks. 

On small dies, the angle of relief 
should be from %4° to 1°; on average 
dies, from 1° to 2°; and, on large dies, 
from 2° to 3°. In the case of soft 
metals, the relief can be slightly more 
liberal. The closer the tolerances on 
the blank, the less the relief which 
can safely be provided. 


As the top surface of the die block 
is ground down to remove effects of 
wear, relief which starts at the cutting 
edge will cause the die opening to in- 
crease in size. This increase will, how- 
ever, be very slight and will not ap- 
preciably affect blank dimensions until 
a number of regrinds have been made. 

Die Shoe 

The die opening in the block for 
passage of blanks must be continued 
on through the shoe. If the shoe is a 
casting, this hole should be cored in 
slightly larger than the blank size. 

Some designers extend the side wall 
relief of the die opening into the block, 
while others prefer making the open- 
ing in the shoe about 1%” larger per 
side than the relieved end of the die- 
block opening (Fig. 3-16). 

The former method requires careful 
alignment of tapered walls on the shoe 
with those on the block, in order not 
to leave a ledge which would interfere 
with free passage of blanks. On small 
precision dies, such care can be taken 
but, on average work, an offset—al- 
though not ideal—will be safer since 
slight misalignment of block and shoe 
will be permissible. 

On most dies, such accessories as 
stock-guides and stops are mounted on 
the shoe. On others, these parts are 
mounted on the retainer. 

If there is any reason why blanks 
cannot drop on through the bolster 





and die bed, a channel must be pro- 
vided for the blanks to slide or be 
pushed out of the die. This channel 
can be machined in the bottom of the 
shoe, or the shoe can be built up on 
rails or parallels, with one being cut 
away for the blank outlet. 


Usually, the channel extends from 
the drop-through opening toward the 
rear of the press with an ejector hole 
provided through the front of the shoe 
in line with this channel. In an up ight 
press with stock feeding from right to 
left, the channel can be toward the 
left with the ejector being automatic 
and synchronized with the feed. 


Punch 


The punch length must be sufficient 
for it to descend far enough into the 
die opening to insure the blank being 
cleared from the mouth of the die. 


Stripper Plate 


In the simple blanking operations, 
the stationary type of stripper (Fig. 
3-17) is usually preferable. The stripper 
can be elevated over the die block by 
one of two methods: (1) by using a 
thick stripper block, undercut to pro- 
vide a channel for passage of the stock, 
and (2) by mounting the stripper plate 
directly upon the front and back stock- 
guides. 

A stationary stripper has the dis- 
advantage of hiding the work from 
the operator’s view. This becomes most 
acute in blanking large areas on verti- 
cal presses and in various hand-fed 
operations, particularly those utilizing 
scrap stock where centering is done 
visually and those operations using 
two-pass layouts where the _ blank 
openings in the second row must be 
accurately centered in relation to those 
of the first. 

On inclined presses, a sight-hole can 
be cut along the front of the die 
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Fig. 3-18. On dies for inclinable presses, it is common practice to utilize the knockout provisions 


in the press for actuating the stripper. 


through the front stock-guide. On ver- 
tical presses, the stripper plate can be 
cut away to reveal the stock stop. In 
some cases, particularly on light-gauge 
stock and on inclined presses, the front 
stock-guide can be omitted. 


A fixed stripper plate should be left 
slightly short of the end of the stock- 
guides—on the loading side—to permit 
the operator to see the end of a new 
strip being fed into the die. 

Where sheet or unit stock is used on 
large blanking operations, a _ fixed 
stripper would interfere with removal 
of the scrap strip. Here, and on other 
operations where a stationary stripper 
would be impractical, a spring-loaded 
stripper plate suspended from the 
punch holder would then be advisable, 
unless stock is too heavy in relation 
to the area and available’ spring 
pressure would not be sufficient. 

The spring-pad type of stripper is 
also employed on thin-gauge, highly- 
ductile materials where it is desirable 
to utilize the pad pressure in holding 
surrounding stock during the blanking 
action. Here, the stripper plate is 
mounted over compression springs 
seated in the punch holder and sus- 
pended by bolts with the lower stripper 
surface below the cutting end of the 
punch when the die is open. 

As the ram stroke begins, the stripper 


plate contacts the stock strip before 
the punch does and holds the stock 
until the punch passes on its return 
stroke. A side benefit is the smoothing 
out of stock irregularities by pressure 
of the pad. 

As the punch rises, spring pressure 


holds the scrap, stripping it from the 
punch. Scrap is held to the extent of 
the free travel in the stripper holding 





bolts, at which point the spring-pad is 
lifted by the ram and stock is free to 
be advanced. 


When designing dies specifically for 
use on inclinable presses, knockout ar- 
rangements are usually employed for 
positive stripping action (Fig. 3-18). 

The stripper plate (A) for knockout 
operation is normally in a retracted posi- 
tion, inasmuch as the spring action is 
opposite to that in conventional dies for 
upright presses (B). This normally re- 
tracted stripper position has quite a 
number of advantages, as follows: 


1. Ease of die sharpening. 

2. Elimination of stripper bolt adjust- 
ment. 

3. Ease of setup. 


The case of die sharpening should be 
obvious. With the conventional die (B), 
it is necessary to dismantle the stripper 
plate in order to sharpen the die. After 
sharpening the die, it is necessary to re- 
adjust the stripper bolt length by the 
use of washer shims; otherwise, the 
stripper plate would project too far in 
relation to the sharpened member. 


Since the stripper plate (A) is normal- 
ly retracted, it is unnecessary to dis- 
mantle the stripper plate for the sharp- 
ening operation. 

The retracted position of the stripper 
plate (A) similarly eliminates the con- 
stant stripper plate adjustment problem. 
In the inclined press, the adjustment 
becomes a function of the setting of the 
adjustable knockout bar. 

In both (A) and (B), it may ultimate- 
ly be necessary to replace the stripper 
bolts. As the die approaches the last 
stage of its life, it may have become 
shortened to the extent that the strip- 
per bolt heads strike the face of the 
ram. However, the necessity for such 
replacement is much less frequently re- 
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Fig. 3-18a. An offset knockout pin arrangement that employs an intermediate stripper actuating plate, is 
used on jobs where point of required pressure does not coincide with knockout pin holes in the ram. 


quired in the knockout-type die (A) 
than in the conventional die (B). The 
reason for this is that the stripper bolt 
length in (A) can be such as to give a 
maximum retractable movement. In (B), 
however, the retractable movement is 
limited by the amount of compression 
that can be applied to the stripper 
springs. 

When a guide-post type of die set is 
used, it will make little appreciable dif- 
ference whether knockout pins or con- 
ventional stripper springs are used, as 
far as the setup is concerned. However, 
if the die set does not have guide-posts, 
the conventional method of setting up is 
to employ the punch and die as a means 
of alignment. This is not too practical, 
but it is common shop practice. The 
difficulty is that there is little or no 
assurance of uniform clearance between 
the punch and die. The main point, 
however, is the fact that the conven- 
tional spring-operated stripper (B) pre- 
vents engagement of the punch and die, 
thus making it difficult, if not impossi- 
ble, to set up unless guide-posts are 
used. 

In the knockout-type die (A), how- 
ever, the stripper plate is normally re- 
tracted and this permits engagement of 
the punch and die for the purpose of 
setup. 

Under some circumstances, the nor- 
mally retracted stripper plate (A) can 
be a disadvantage. Operations that re- 
quire a pressure pad to keep the work 
from being deformed during impact, 
must use the general method of plate 
suspension (B). The normally retracted 
stripper plate (A) does not function as 
a pressure plate. 

Knockout pins must extend through 
existing holes in the ram. Very fre- 
quently, some means must be devised 
to provide the desired stripping action 





at a point that does not coincide with 
any knockout pin position. In such in- 
stances, an offset knockout pin arrange- 
ment (Fig. 3-18a) with an intermediate 
stripper actuating plate can be em- 
ployed. 

Stock-Guides 

The front and back stock-guides, if 
used to support a stationary stripper 
plate, must be uniformly thick along 
their entire length to ensure that the 
lower surface of the stripper plate 
will be held parallel to the upper sur- 
face of the die block. 

The stock-guide thickness must also 
be sufficient to hold the stationary 
stripper plate at the proper height to 
permit free advance of the stock strip. 

Although this thickness should be 
kept to a minimum, it should not be 
less than 1% times stock thickness nor 
less than the height of shear if applied 
to either punch or die. If a fixed end 
gage or stop is used, the stock-guides 
must be sufficiently thick to permit 
raising the stock and sliding it over the 
stop. 

When a fixed stripper plate is em- 
ployed, an automatic stop will permit 
leaving the vertical clearance between 
die and stripper less than twice stock 
thickness. This is an advantage, in 
that it will prevent the end of a new 
stock strip from climbing over the old 
strip. 

When spring-pad strippers are used, 
the stock must be guided by strip-type 
guides outside the area contacted by 
the stripper plate when die is in its 
closed position. or by gage pins backed 
by springs which will allow the pin 
to be pressed down into the die shoe 
as the die closes; or, clearance holes 
for fixed pins must be provided in the 
stripper. 
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INVERTED-TYPE BLANKING DIES 


The principal uses of the inverted- 
type blanking die have been described 
previously. In this die (Figs. 3-4 and 
3-19) the punch and the die block are 
transposed, the punch becoming the 
lower stationary member and the die 
block the upper moving member. 


With the tools inverted in this man- 
ner, the blank is punched upward out 
of the stock strip instead of down- 
ward as in the drop-through die. Thus, 
the scrap is forced down around the 
punch and tends to stay there, while 
the blank usually tends to stick in the 
mouth of the overhead die block. 


These conditions necessitate provision 
for clearing the scrap and the blank 
from the positions described. Briefly, 
a spring-pad stripper attached to the 
lower shoe lifts the scrap from the 
punch and a knockout arrangement 
ejects the blank from the overhead 
die opening. 


In general, the inverted die is used 
for production of large, heavy blanks 
on upright presses or for small blanks 
on inclinable presses. In the former 
class of work, the blank frequently falls 
back into the scrap strip and must 
be shaken out; usually two operators 
are required. On small work, air is 
usually employed to blast the finished 
piece to the back of the press. 


Small and even medium-sized blanks 
can be economically produced from 
either unit or strip stock, using in- 
verted dies on inclinable presses (Fig. 
3-20). When the blank is shed from the 
die opening, gravity carries it off the 
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Fig. 3-19. Inverted die — lower half, showing punch 


mounted on the die shoe. 


A simplified inverted die consists of 
the die block, punch, stripper, stock- 
guides or pins, stock stop, die set, 
and also the shedder or knockout. 
General principles of construction will 
apply except for those points men- 
tioned in the following paragraphs. 


Punch 


The punch need only enter the die 
opening far enough to completely frac- 
ture the stock, since the blank will 
be returned back out of the die open- 
ing. 

Unless the blank area is quite large, 
the punch is provided with a sizable 
base shoulder (Fig. 3-19). In turn, the 
base is provided with spring pockets 
or recesses for the stripper, gage pins, 
and stock stop. 

If the blank area is sufficiently large, 
the punch should be made sectionally 
in order to economically provide the 
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Fig. 3-20. 


Inverted die for inclinable-back presses. 
stock, although it is sometimes possible to adapt it for both strip and unit stock. 


The die shown is intended for operations on strip 
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Fig. 3-21. Knockouts must be dimensioned so as to 
avoid shoulder fractures, 


height necessary because of the strip- 
per assembly. 


Die Block 


It is unnecessary to provide a relief 
along the side walls of the die opening 
on an inverted die, since the blank is 
shed from the opening immediately 
after being severed. 

In some cases, a recess or step is 
machined into the upper end of the 
die opening for retainment of the shed- 
der. 

If a spring shedder is to be em- 
ployed, an intermediate part should 
certainly be provided between the die 
block and the upper shoe, in order 
to provide space for the shedder as- 
sembly without cutting too deeply 
into either block or shoe. 


Stripper 


The spring-pad type of stripper is 
always employed and is secured to 
the punch base or lower shoe by means 
of shoulder bolts, with compression 
springs equally distributed and of such 
strength as is necessary to strip the 
scrap from the punch—usually from 
10% to 20% of the blanking pressure. 

When the die is open, the upper 
surface of the stripper plate must be 
held by spring-pressure, but limited by 
length of stripper holding bolts, at a 
level rough.y from 1s” to ™%4” above 
the uppermost point of the punch. 

Since the stripper plate must support 
the stock while being fed, the upper 
surface should be machined and pre- 
ferably ground. 


Stock-Guides and Stops 


The most commonly used type of 
gage pins are of spring construction. 
They are properly located in the strip- 
per and should be of the compression 
type for best results. As stated pre- 


viously, provisions for the spring must 
be made in the lower shoe. To prevent 
the pin from coming out, it is always 
shouldered beneath the stripper, the 
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spring supporting the shank of the 
pin, the upper end of which extends 
above the stripper surface about 4”. 
As the die descends, the pin travels 
down without interference, thus per- 
mitting uninterrupted cutting and a 
solid die surface unweakened by clear- 
ance holes that would otherwise be 
necessary. 

The number of gage pins varies with 
the length of blank. One spring-type 
pin in the stripper, and a solid pin 
mounted into the shoe, beyond the 
die and stripper, are usually sufficient. 
In some instances, more guidance is 
required and may be obtained by a 
method as illustrated. These pins are 
used for stock gaging or guidance and 
determine the amount of scrap on the 
sides. 

Stop pins are of the same construc- 
tion as the gage pins and must be 
located properly to allow — sufficient 
amount of scrap between blanks. How- 
ever, pins are not the only method 
used for stops; an automatic arrange- 
ment may be made. It is identical in 
construction and principle to the stop 
used in the drop-through die with the 
exception that the mounting and di- 
rection of vertical travel are reversed 


Knockouts 


In general, a stripper is employed 
to remove stock from around a punch, 
die, or other components; a knockout 
(Fig. 3-20) is used to shed or eject 
stock from within a die cavity. The 
knockout may be actuated by springs 
or by a positive-acting knockout pin 
and bar arrangement. 

Some designers prefer to call the 
ejecting plate a “shedder” or an “ejec- 
tor”. The current trend, however, is 
to refer to the internal ejecting plate 
as a knockout, to the offset jigger pin 
or oil breaker pin or spring stripper 
pin as a shedder, and to a side-acting 
device for removing the blank as an 
ejector. 

The knockout, in an inverted die, 
may be of the (shouldered) flange type 
or the straight type construction, de- 
pending primarily upon the size of 
the blank. In small dies the knockout, 
usually of hardened tool steel, is the 
flange type. It is machined and fin- 
ished to a slip fit in the die opening 
and retained or prevented from drop- 
ping out by the flange. The knockout 
should be dimensioned, from the work- 
ing surface to the shoulder (Fig. 3-21), 
not less than 1/16” greater than the 
mouth thickness of the die, as mea- 
sured from the working surface to the 
recess or undercut. This is necessary 
in obtaining proper blank ejection. 
A,shedder or spring pin should always 
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substances. In an_ inclined 


of the blank. 
Various types of positive knockout 
pin arrangements may be used, de 


blank and the pressure 
the ejection. 
Dies. The 


and Compound knockout 


double rod fastened to a pad above the 
shank, or ‘a’ single rod with an ex- 
tension beneath contacting the knock- 
out, as may be suitable for the particu- 
lar die under consideration. Regard- 


RETURN-BLANK 


When advisable to use the inverted 
type of die construction but necessary 
to perform the operation on large up- 
right presses, it is preferable to go 
one step further and insure that the 
blank will be returned into the scrap 
strip opening from whence it came. This 
permits the blank to be carried along 
with the scrap out of the die. 

O An auxiliary device can then be 
employed to knock the blank out of 
the scrap strip, or else the strip can 
be shaken to remove the blank. On 
long and narrow blanks, the strip can 
be passed over a roller mounted on 
the end of the press, the roller being 
elevated slightly and shorter than the 
blank dimension across width of the 
stock. This will pop the blank out 
of the strip. 

Return of the blank is 
achieved by means of a 


usually 
spring pad 
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be incorporated in the knockout, to pre- 
vent blank adherence due to oil or other 
press, the 
blank will fall toward the back of the 
press. In an upright press, the spring 
pin must be located off center so as to 
properly direct the blank’s fall. An air 
O blast is then used to complete removal 


pending upon the shape and size of 
required for 
This is more fully dis- 
cussed in the chapter on Combination 


rod usually leads through the shank. 
It may be a single bar or rod or a 


TYPE BLANKING DIES 








less of type used, the following must 
be observed: 


1. Adequate strength. 

2. Equal distribution of striking 
points and provisions for proper 
movement or travel. 

The plain or straight-sided knockout 
is used in medium and large dies where 
the shoulder construction would be 
impractical. It is generally either of 
cold rolled or machine steel, machined 
to a slip fit in the die opening, and 
held in position by shoulder screws. 
If the die is of medium size where 
a positive knockout pin arrangement 
can be used, ejection is accomplished 
in this manner. However, if the die is 
very large, ejection is usually accom- 
plished by means of springs inserted 
under the knockout. Here again care 
must be taken to provide enough travel 
in both screws and springs. 
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Fig. 3-22. A_ return-blan ie employs a_ spring- 


mounted knockout that maintains constant pressure on 
the blank, forcing it back into the scrap strip to be 
carried on out of the die by advance of the strip. 


(Fig. 3-22). Here, as the ram makes its 
return stroke, the spring pressure be- 
hind the pad forces the blank out of 
the die mouth and back into the scrap 
strip. 





Figures 18, 18a, 20, and those recommendations per- 
taining specifically to inclinable presses have been 
adapted from J. I. Karash, Reliance Electric & Eng’g 
Co., TOOL & DIE JOURNAL, June ‘49 through Feb. 
"50 














DIE DESIGNING and ESTIMATING, 4th Edition 


For many years, DIE DESIGNING and ESTI- 
MATING has been a best seller and, for too long 
a time, has been sold out. It has been widely used 
in schools and apprentice programs, for both class- 
room and on-the-job training, and by diemakers 
and die engineers as an authentic reference and 
refresher. 


It will soon appear in a new, greatly expanded 
and enhanced edition of three times its former size. 


Now available is the section devoted to the 
Dannes method of die estimating. The new edition 
of DIE ESTIMATING has new illustrations and 
the text and working examples have been revised 
in terms of today’s most advanced die engineering 
procedures. 


DIE DESIGNING and ES- 
will be next off the press. The DIE 


The complete work, 
TIMATING, 





DESIGNING section has been completely torn 
down, overhauled and reassembled. Much new ma- 
terial has been incorporated. 


There are greatly expanded chapters on blanking, 
piercing, and cut-off dies, bending and forming 
dies; to the chapter on drawing a chapter has been 
added on deep drawing; other added portions cover 
temporary and short run dies, selection of die ma- 
terials, with many new pages devoted to job plan- 
ning, stock layout, and press tonnage determina- 
tions. 


The new 4th edition of DIE DESIGNING and ES- 
TIMATING is cestined to continue as an invalu- 
able die engineering tool; encyclopedic in scope, 
authentic in source material, and thoroughly proved 
as a most practical shop text and teaching aid. 




















New Turret Punch Press 


Uses Pantograph Principle 


INCORPORATING a pantograph 
for rapid hole location, the model 
RA-61 Wiedemann turret punch 
press effects substantial time and 
labor savings for short run piercing 
operations. The metal is quickly 
and accurately located in the press 
by positioning a stylus on a color 
coded template prepared for the job. 
Up to 20 different punches and dies 
are available for use as required. 
While the maximum punch and die 
size is 6” in diameter, larger open- 
ings are easily produced by a com- 
bination of “hits”. The Wiedemann 
RA-61 can produce holes up to 14%” 
diameter in 38” steel and up to 6” 
in 4%” mild steel. 





Photo courtesy of Wiedemann Machine Co, 
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Transfer Machine 


Replaces Entire Department 


THE VERSATILITY of the latest Peerless trans- 
fer machine permits various differential carriers 
to be processed on a single machine. 








Photos courtesy of Peerless Production Co, 


portedly accomplishes all the work formerly 
done by a complete department of several ma- 
chines and operators. 


This machine takes the raw cast carriers, 
roughs and finishes them, and then completes 
rough-and-finish boring and facing operations 
as well as drilling and tapping. Even with such 
diversified work, it still holds precision boring 
and facing tolerances. 


Now operating in one of the nation’s largest 
axle plants, the machine can process 40 heavy 
truck-axle carriers per hour through eight sta- 
tions — five working, one load and unload, and 
two idle. The transfer mechanism is hydrau- 
lically actuated. 


Tooling in this machine includes single-place 
fixtures with power clamping, fixed center ball 
bearing drill heads, and an individual lead-screw 
tapping head. Another feature is the power 
operated overhead return conveyor and eleva- 
tors. The hydraulic feed unit used on this ma- 
chine is the Peerless 17”-way floor type, and the 
bore-face head also is a Peerless hydraulically- 
actuated unit. Operational checking is done 
from a central control panel. 











Heavy Duty Milling Machine With Variable Feed 


A NEW and larger Rigidmil has 
been designed for heavy duty work, 
such as milling die blocks from the 
rough prior to cutting an impression, 
or for removing the old impression 
before recutting on used die blocks. 

A vertical feed on the head com- 
bined with longitudinal table feed 
permits an automatic square cycle 
for rough milling of die shanks. A 
variable feed drive is provided for 
both movements, the rate of feed 
being shown by meters. 

Horizontal spindle is powered with 
60, 75, or 100 hp motor, with load 
meter. Speed changes are provided 
for by pick-off change gears, al- 
though variable speed drive for the 
spindle can be obtained as optional 
equipment. 





Photo courtesy of Sundstrand Machine Tool Co. 
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Complete Production Package 
by Cincinnati 
Can Help You Reduce Costs 


Complete Production Package . 


CINCINNATI 16” 


Vertical Hydro-Tel 


tooled up by Cincinnati 


Part name...... Impeller 
Material ....... Aluminum 
Operation ..... Automatically mill 


profile around blades 
Complete information on standard 16” 


Vertical Hydro-Tel may be obtained by 
writing for catalog No. M-1497-1. 


Complete Production Package 
CINCINNATI 
FILMATIC No. 3 
Centerless Grinder 

tooled up by Cincinnati 


Part name...... Universal joint spider 
Material ....... Steel 
Operation ..... Grind two diameters 


simultaneously 


Complete information on standard No. 
3 Centerless may be obtained by writ- 
ing for catalog No. G-570-3. 


NCINNA 


MILLING MACHINES « CUTTER SHARPENING MACHINES » BROACHING MACHINES » METAL 
FORMING MACHINES .¢ FLAME HARDENING MACHINES » OPTICAL PROJECTION PROFILE 
GRINDERS « CUTTING FLUID » CENTERTYPE GRINDING MACHINES ¢ CENTERLESS GRINDING 
MACHINES + CENTERLESS LAPPING MACHINES ¢ MICRO-CENTRIC GRINDING MACHINES 





Do you have an idea for new low- 
cost methods in your plant? Or per- 
haps you have machining, forming 
or heat treating problems and do 
not know how to solve them. In 
either case, Cincinnati Engineering 
Service can give you the help you 
need. Our Application Engineers will 
develop your methods and produc- 
tion ideas, or develop methods from 


their own experience, with the ob- . 


jective of supplying you with the 
complete production package for the 
lowest cost of operation. Two 
examples of Cincinnati Engineering 
Service are illustrated here. Both are 
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tooling applications on standard 
machines selected from our exten- 
sive line of products: Milling, Die 
Sinking, Broaching, Grinding, Lap- 
ping, Cutter Sharpening, Forming 
and Flame Hardening Machines. Our 
engineers will be glad to give you 
the benefit of their wide experience in 
reducing metalworking costs. Include 
full particulars when inquiring. 


THE CINCINNATI MILLING MACHINE CO. 


CINCINNATI GRINDERS INCORPORATED 
CINCINNATI 9, OHIO 


For years Webber has dedicated 
itself to the production of gage 
blocks at a price that even the 
smallest shop can afford. 


Quality and precision have not 
been compromised in this under- 
taking. Ask those who use them. 


H. D. BLOCKS Write for literature. 


and FIXTURES 


PAR 8. 


AS 
MN Tis 


STANDARD STEEL 
BLOCKS 


GAGE COMPANY 
129U> TRISKETT ROAD 
CLEVELAND 11, OHIO 


LARGEST EXCLUSIVE MANUFACTURER OF PRECISION GAGE BLOCKS 
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ELECTROLYTIC 

PREPARATION OF 
MOLYBDENUM 


Successful electrolytic prepa- 
| ration of molybdenum— a criti- 
| cal refractory metal for high- 

temperature applications — has 
been achieved by Drs. Seymour 
Senderoff and Abner Brenner of 
the National Bureau of Stand- 
ards in a research program spon- 
sored by the Army Ordnance 
Corps. The NBS experiments 
have produced _ high-purity 
molybdenum by electrolysis of a 
bath of fused salts. The process 
is very flexible and easily con- 
trolled; depending on the condi- 
tions of electrolysis, deposits 
vary from fine powders to thick, 
coherent layers. With further 
development of the process, elec- 
troforming of molybdenum ob- 
jects may become feasible. More 
rapid, less expensive methods 
for producing molybdenum parts 
and coatings and for extracting 
the metal from the ore may re- 
sult from this work. 

In recent years the need for 
heat-resistant materials in vari- 
ous applications has stimulated 
interest in refractory metals 
such as tungsten and molybden- 
um. At present molybdenum is 
produced chemically as a fine 
powder by reducing purified 
molybdic oxide with hydrogen. 
However, the process is expen- 
sive and has a number of other 
disadvantages. The molyb- 
denum is obtained as a very fine 
powder, and the size of the par- 
ticles cannot be controlled. Be- 
cause of the fineness of the pow- 
der, a large surface area is ex- 
posed to oxidation; extensive 
purification is thus _ required. 
Complicated powder-metallurgy 
procedures are also necessary to 
fabricate the powder into molyb- 
denum objects. 

These disadvantages may be 
eliminated by the electrolytic 
method, as the deposits are ob- 
tained directly on the cathode 
in the desired physical form and 
in a very pure state. Applica- 
tions of the method for electro- 
winning, electrorefining, electro- 
forming, and electroplating are 
under study. Electroforming 
would make possible the forma- 
tion of molybdenum parts having 
complicated shapes. Molybdenum 
electroplating would have the 
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advantage of consuming this crit- 
ical metal and at the same time 
allowing the designer to take ad- 
vantage of the properties of the 
basic metal. 

The NBS work on molybden- 
um was part of a general pro- 
gram of research which the Bu- 
reau is conducting in an effort 
to develop methods for electro- 
depositing in good physical form 
metals—such as tungsten, titan- 
ium and zirconium—which have 
not been deposited from aqueous 
solutions. In 1952 this program 
resulted in a practical process for 
electrodepositing aluminum 
from an organic plating bath at 
room temperature.' The molyb- 
denum project began with an in- 
vestigation of compounds repre- 
sentative of the stable valence 
states of the metal; each was 
studied with regard to its suita- 
bility for use in the electrolytic 
preparation of molybdenum from 
fused salts. Ultimately satisfac- 
tory results were obtained with 
the solutions of potassium hexa- 
chloromolybdate (III) (K;MoC1,) 
in molten mixtures of alkali 
halides. 

Coarse powders of pure molyb- 
denum were deposited on the 
cathode from a solution of K;Mo 
Cl, in a 1:1 (by weight) mixture 
of sodium and potassium chlor- 
ides at a temperature of 900° C 
and current densities of 3 to 100 
amp/dm*. When a eutectic mix- 
ture of potassium and lithium 
chlorides was used at the same 
current densities and at tempera- 
tures between 600 and 900°C, the 
deposits varied in form. At 3 
amp/dm®? and 600°C the deposits 
were thick, coherent layers while 
at higher temperatures and cur- 
rent densities fine powders were 
produced. For both solutions the 
optimum concentration of the 
molybdenum salt was about 4 
mole percent. 

It was discovered that contami- 
nation by oxy compounds result- 
ed in low current efficiency and 
impure deposits. All materials 
were therefore dehydrated care- 
fully before use, and the electro- 
lvyses were carried out in an ar- 
gon atmosphere. Apparatus was 
designed which permitted high- 
temperature operation with auto- 
matic temperature control, exter- 
nal manipulation of electrodes, 
and automatic agitation of the 
cathode. The design of the equip- 
ment was greatly simplified by 
the use of induction heating. 


..- Continued on page 66 


Specify DETROIT 


for any type of die set 


. +. any type or size of die 
set, factory-built, factory- 
ed to meet the most exacting 


specifications. ite 





Stock PRECISION 
& COMMERCIAL SETS 


. «+ both types available in 
regular, long narrow and 
reverse styles in all standard 
sizes, ready for immediate 


shipment. 







DIE SET 
CORPORATION 4 





Call “Detroit” 
Dereon... + TR 2-5150 
BALTIMORE. .  . PL 2-4641 
BIRMINGHAM, ALA. . 3-1341 
BUFFALO . . .. Ct 0163 
CHICAGO . . .PU 5-0500 
CINCINNAT] . . HU 7775 
CLEVELAND. . + 101-0860 . 
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4 + @ Wide range of high- 
quality supplies, built to 
Detroit’s precision stand- 
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2895 W.GRAND BLVD. 
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in portable nibblers 








Buckeye portable air-powered nibblers eat their way through 18-gauge 
sheet metal, leaving a clean, sharp cut with no distortion of the exposed 
edges. They cut a radius as small as one inch, follow the most intricate 
contours swiftly and exactly. When working on panels already assembled 
in position, cutting can be started anywhere an access hole is provided 
for the nibbler. Extra-long throat model permits cutting in hard-to-reach 
areas. 

All Buckeye nibblers have hardened and ground punch and anvil, 
easily accessible for re-grinding and replacement, if necessary. If you 
cut sheet metal up to 18-gauge, a Buckeye nibbler can become one of the 
busiest tools in your plant! 


AIR TOOLS CATALOG 


Write for your copy of our Air Tools Catalog. Trial test of any Buckeye 
tool, in your own plant, can be arranged without obligation. 


uckeye “| |“ools 


—T 
OHIO 


producers of 
the world’s first 
successful 
rotary air tools 


IN CANADA: Joy Manufacturing Co. (Canada) Ltd., Galt, Ontario 
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. Molybdenum, from page 65 


A water-cooled induction furnace 
coil surrounded the lower third 
of a Pyrex cylinder 1% feet long 
and closed at the bottom. Inside 
the lower third of the Pyrex tube 
was placed a ceramic cylinder, 
and within the ceramic was a 
machined graphite crucible con- 
taining the fused salts. The top 
of the glass cylinder was sealed 
with a rubber bung containing 
openings for the electrodes, a 
thermocouple tube, a connection 
to the gas system, and an escape 
chimney. 

A rod % inch in diameter and 
2 feet long was inserted through 
one of the holes to serve as the 
cathode. It was connected at the 
top to a variable-speed stirring 
motor by a tightly fitted rubber 
coupling. A soluble anode of 
pure commercial molybdenum 
sheet was used. If an insoluble 
anode is used a diaphragm is re- 
quired to separate the anolyte 
from the catholyte. Both elec- 
trodes were immersed to a depth 
of about 3 inches. The furnace 
was supplied with power by a 
mercury spark-gap converter, 
which was controlled by a 
chromel-alumel _ thermocouple 
and a controlling pyremeter plac- 
ed in the input circuit of the con- 
verter. The heating rate was 
rapid, the melt reaching a tem- 
perature of 900° C in about 10 
minutes. 

The procedure began with 
purification of the alkali chloride 
mixture. This was done by fus- 
ing it in the graphite crucible at 
a temperature a few hundred de- 
grees above its melting point and 
allowing it to cool in an inert at- 
mosphere. The Pyrex vessel 
was then opened, and the pre- 
viously dried molybdenum com- 
pound was quickly added on top 
of the solid halide solvent. The 
system was evacuated and flush- 
ed out with argon. Heating was 
then begun, and at the desired 
operating temperature the elec- 
trodes were inserted into the 
melt. During the run the flow 
rate of the argon was set at any 
value between 200 and 3000 cm? / 
min, and the outlet chimney was 
always adjusted to maintain a 
pressure slightly above atmos- 
pheric inside the system at all 
times. When very hygroscopic 
material, such as lithium chlor- 
ide, was present, the bath was 
heated to 900°C at the same time 
as the argon flow was increased 
to about 3000 cm*/min. This 
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rapidly drove out any released 
moisture and volatile oxy com- 
pounds. Electrolytic purification 
was also found to be effective. 


The deposits adhered well to 
the cathode and were easily sepa- 
rated from the adhering elec- 
trolyte by leaching with dilute 
hydrochloric acid. Deposits from 
both types of solutions were 
found to be more than 99.9 per- 
cent molybdenum and to contain 
as low as 0.026 percent oxygen. 
The density of the coherent de- 
posits was 9.6, or 94 percent of 
the theoretical density of molyb- 
denum. The current efficiency 
for metal deposition was 100 per- 
cent in both solutions over the 
full range of current density. 


In the course of the investiga- 
tion improved methods for the 
preparation of K;MoCl, and of 
molybdenum dichloride, 
(MoC1,)x, were developed. In the 
preparation of the hexachloro- 
molybdate, potassium molybdate 
was dissolved in hydrochloric 
acid, and the solution was elec- 
trolyzed in a divided cell. Hy- 
drogen chloride was then added 
to the catholyte to precipitate 
K;MoCl,. The molybdenum 
dichloride was obtained by first 
reducing the pentachloride with 
molybdenum powder to the tri- 
chloride, which was then heated 
to produce the dichloride by 
thermal dissociation. 


Electrode potential studies 
were carried out on systems of 
the type electrolyzed after a ref- 
erence electrode half-cell suit- 
able for use with molten salts 
was developed. These studies 
not only provide interesting in- 
formation on the physical chem- 
istry of molten electrolytes but 
also indicate that the NBS pro- 
cess might be successfully adapt- 





ed to the electrorefining of 

molybdenum. 

1 New aluminum plating process, NBS Technical 
News Bulletin 36, 86 (June 1952) e also A 
hydride bath for the electrodeposition of alumi 
num, by Dwight E. Couch and Abner Brenner 
J. Electrochem. Soc. 99, 234 (1952) 

Note: For further technical details, see The electro- 
lytic preparation of molybdenum from fused 
salts, by Seymour Senderoff and Abner Bren- 
ner, J. Electrochem, Soc. 101, 16 (1954 
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Get the information YOU want conveniently 
and quickly — use a TOOLING and PRODUC- 
A — page 131. 


TION INFORM - A - GRAM 


Offices in Principal Industrial Areas 


NEW! 


IMPROVED! 
EWEK 


PRODUCTS 


SAVE YOU 
TIME and MONEY! 





TOGGLE PADS 


Toggle pads have 
20° included angle 
of movement. 
Another Siewek ex- 
clusive is that they 
are available in 
National coarse and 
National fine 
threads. 


is simple. 


TORQUE SCREWS 
Over-tightening is impos- 
sible in the Siewek Torque 
Screw. Distortion of part 
prevented by 
freely moving head when 
set pressure is reached. 
Dis-assembly for cleaning 








SPRING PLUNGERS 
Only Siewek has 
this exclusive fea- 
ture in Spring 
Plungers—the 
hardened drill-rod 
nose. 


40 YEARS 


Y%", 


WRITE TODAY jor 
CATALOG NO. 8 
COMPLETE with 


full size Tracing 
OF Template Sheets. 


OVER 





FINE TOOLS \ 


SIEWEK TOOL CO. 


2863 E. GRAND BLVD. 
DETROIT 2, MICH. 
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SPRING STOPS 


Stroke from %«" to 


14 Ibs. to 32 Ibs. 


Grinding Crankpins Automatically 























A sketch of one of the two transfer type crankpin grinders under construction. One 
operator supervises the complete unit which has a grinding station for each crankpin to 


be ground. 


The highest form of automa- 
tion in metal-working today 
probably exists in the automobile 
industry where castings of en- 
gine parts leave the foundry and 
proceed through the various ma- 
chining operations without a 
human hand touching them. 
Many of these operations have 
been done automatically for sev- 
eral years. However, precision 
grinding has resisted efforts at 
automation up to now because 
it has not been possible to obtain 
the close tolerances required of 
mating parts without human at- 
tention. 

At the present time, Norton 
Company is building two Trans- 
fer Type Crankpin Grinders. 
These machines have been de- 
signed to mechanize all the man- 
ual duties of the operator as well 
as incorporating the most ad- 
vanced equipment for accurately 
grinding the crankpins automat- 
ically. 

When using these machines, 
the operator will merely observe 
the operation, touching nothing, 
while all the grinding and hand- 
ling functions are accomplished 
automatically and continuously. 
As the crankshaft proceeds from 
one grinding station to the next, 
succeeding journals are ground 













until the shaft is finally deposited 
on a conveyor line, completely 
ground. A single operator is re- 
quired to supervise the complete 
unit which has a grinding station 
for each crankpin to be ground. 


In addition to the actual mo- 
tions involved in loading and un- 
loading and grinding the crank- 
pins, an important feature of the 
Transfer Grinder is automatic 
truing of the grinding wheels at 
predetermined intervals — that 
is after each grind or any num- 
ber of grinds as may prove most 
economical. As the wheel is 
trued, there is an automatic com- 
pensation made in the wheel feed 
mechanism for the reduction in 
diameter of the grinding wheel. 

An arrangement for automati- 
cally inspecting each crankpin 
after it is ground is available on 
the machines now being made. 
Inspection is accomplished while 
the crankshaft is being trans- 
ferred between grinding stations. 
A system of lights controlled by 
the inspection device warns the 
operator when the ground size 
of the shaft approaches either 
the high or low limit of the al- 
lowable tolerance. Adjustment 
of wheel position to correct the 
error is then made by the opera- 
tor. ..- Continued on page 100 


This view shows the de- 
tails of the through feed 
arrangement which pro- 
vides this HYDROLAP 
high production lapping 
machine with automatic 
loading and unloading. 
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“ Calll the Keller office near you. 


2 
KELLER TOOLCO; 
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Announcing 


a completely AUTOMATIC, self-contained, 
































porTABLE drilling unit with advantages you expect 


only in expensive machine tools 





THE NEW SERIES 92A 
KELLER “AIRFEEDRILL” 


—locks to any jig or fixture, and drills accu- 
rately. Stationary mounting brackets available 


—operates automatically through the com- 
plete drilling cycle—advances, drills, retracts, 
shuts off—at a single pressure of the control 
valve 


—handles peck drilling and skip drilling 
Peck drilling four —gives complete control over motor speed, 
eck ar 


deep holes in a drilling speed, torque, rate of advance, and 
magnesium casting depth of hole 









It has these operating features: 


SENSING TYPE RAPID ADVANCEbrings the drill 
point quickly to the work, then drops instantly to the 
drilling rate. 


TORQUE CONTROL causes automatic retraction as 
often as necessary to clear chips during peck drilling. It also 
protects drills and indicates when they need sharpening. 


FEED CONTR OLpermits adjustment to varying drilling 
conditions, as well as the material being drilled. 


VARIABLE SPEED MOTOR controlled by throttle valve 
... Shuts off automatically at end of drilling cycle. 


These and other features mean that you can 
tool up for a few hundred dollars .. . instead 
of thousands. Send for Catalog Section 92 which 
fully describes and ‘illustrates this remarkable 
new tool. 


Lightweight and compact— 
ideal for use in portable or 


stationary applications VV ; & { d 


' SERIES 92A 


4 








KELLER TOOL COMPANY, 1313 Fulton St., Grand Haven, Mich. 
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“KNOW-HOW” FOR SALE 


% PLASTICS MOLDS 


by Gordon B. Thayer 


Tells how to 
ESTIMATE e DESIGN 
BUILD e USE 
PLASTICS MOLDS 
22 chapters (272 pages) of plastics 
tooling and production KNOW-HOW. 


More than 200 illustrations, tables 
and charts. $3.49 per copy. 











DIAMOND TECHNOLOGY 
te, by Paul Grodzinski 


The only standard work on the subject 
and the only book of its kind in tech- 
nical literature. 784 pages, 93 working 
tables and over 486 photographs and 


drawings. 
$10.00 per copy. 








KNOW-HOW LIBRARY SERIES 


PRACTICAL QUALITY CONTROL 


> 


Timely, instructive and written in the KNOW-HOW. TELL-HOW 
manner, this 36 page collection of articles and case-histories by top- 
flight authorities takes the study of Quality Control out of the ‘armchair 
textbook” category. 


$1.00 per copy. 
COLD FORMING of the STAINLESS STEELS 


by Lester F. Spencer 
28 pages of KNOW-HOW on the blanking, punching. perforating and 
bending, forming, deep drawing and spinning of the stainless steels. 
$1.00 per copy. 


MACHINING, HEAT TREATMENT & PICKLING 
of the STAINLESS STEELS 


by Lester F. Spencer 


36 pages on the working of stainless— including drilling, tapping, 
threading, reaming, skiving, mitling, broaching and shaving plus heating 
and quenching procedures. $1.50 per copy. 


HUEBNER PUBLICATIONS, INC., 1975 Lee Road, Cleveland 18, O. 


Cold Forming of the Stainless 





Gentlemen: Please send me at once: 














Steels .. $1.00* each 

Plastics Molds ..............................$3.49* h Machining, Heat Treatment & Pickling 
ital $3 — of the Stainless Steels $1.50* each 
Diamond Technology ..............$10.00* each Practical Quality Control $1.00* each 

Open acceunt ship- 
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. . . Competition, from page 35 
a very complicated picture. 

Frankly, I don’t think the pic- 
ture is complicated at all. What 
has happened is that our country 
has finally been freed from the 
regulations and controls im- 
posed through a long series of 
emergencies, real or political, 
and our economic system is now 
able to return to its normal basic 
job which is that of producing, 
under the free competitive sys- 
tem, better things for more peo- 
ple at lower cost. 

This brings me directly to the 
subject of machine tools. Com- 
petition is the reason for the ex- 
istence of the machine tool in- 
dustry. Why is a machine tool 
purchased? 

A machine tool is purchased 
for one purpose and one purpose 
only—to cut production cost. 

The machine tool builder may 
think he is selling machinery 
but that is not what he is ac- 
tually selling. What he has for 
sale is “lower cost per piece pro- 
duced.” 


Under our American system, 
the company that over the years 
continues to give its customers 
the best values gets the business. 
The company that fails to do so 
loses the business. 


In order to give the customer, 
the best values, a company must 
reduce its costs. With wage 
rates fixed, with tax relief prob- 
lematical, with overhead items 
almost impossible of reduction, 
the main road open today where- 
by manufacturers can cut their 
costs is that of replacing old- 
fashioned obsolete high cost ma- 
chine tools with new machines 
which turn out more work in 
less time, with quality assured 
by controls rather than by the 
skills of the individual operators. 

The latest Inventory of Metal- 
working Production Equipment 
disclosed that more than one 
million machine tools out of less 
than two million in the country’s 
metalworking industries are 10 
years or older; and one out of five 
machines is actually more than 
20 years old. Two out of three 
machines are of a design ante- 
dating World War II. 

This degree of obsolescence is 
literally shocking. Today, we 
are back to normal, and normal 
in this country means “keenly 
competitive.” Competition im- 
peratively demands cost reduc- 
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tion. To place itself on a com- 
petitive basis today, a company 
must have a planned program of 
modernization which will mean 
greater productivity per man 
employed. 

Does the machine tool indus- 
try have ready, for delivery to- 
day, new models which will ac- 
complish the cost reduction de- 
manded by today’s competitive 
situation? 

My answer is definitely “yes.” 
The nation’s swing back from an 
emergency picture to a competi- 
tive picture has provided a stim- 
ulus such as the industry has 
not seen in many years. 

Certain trends in new machine 
design are already well estab- 
lished, and I think these will be 
accentuated in the future: 


Advances in automatic op- 
eration 

Faster tool-cutting motions 

Advances in electronic 
controls 

More rugged construction 
to match the capacity of bet- 
ter cutting tools 

Better work-holding de- 
vices 

Faster loading and unload- 
ing, to match faster cutting 
or forming time 

Most of you will understand 
the implications of these trends 
from the standpoint of cutting 
production costs. 

But I want to talk to you brief- 
ly about the implications of 
these trends from the standpoint 
of the general welfare of society 
and the preservation of the Am- 
erican free competitive system. 

We have developed a dynamic 
economy in the United States 
which assumes progress as the 
normal state of affairs. Every- 
body in this country has the idea 
that this year he can get more 
and better things than he got 
last year. This is one of the 
basic elements of faith in the 
American system. If we want to 
preserve this system, we must 
preserve this faith; and we can 
only do it by performance. 

It is up to American industry 
to prove that more people can 
get more of the things they want 
under our free competitive sys- 
tem than they can under the 
communistic system, under the 
socialistic system, or under any 
other system yet to be devised. 

American industry must, each 
year, year after year, be able to 

. . » Continued on page 78 


Pantography 
Brings Creative 


Production to Your Plant 


What’s your problem in machining? Depend on Gorton Panto- 
graphy to help you create a new production method if your prob- 
lem falls into any of these categories: 


OPERATIONS 


Inside profiling 

Outside profiling 

Routing 

Die sinking 

Mold cutting 
MATERIALS 


Ferrous metals 
Non-ferrous metals 


Counterboring 
Chamfering 
Grooving 
Graduating 
Engraving 


Gorton Pantography works in two or 
three dimensions, in all directions on a 
horizontal plane, and vertically. It uses 


Plastics 
SHAPES enlarged masters, templates or patterns 
Flat — easily and inexpensively made. Nor- 


Uniformly curved 
Cylindrical 
Square 

Spherical 
Irregular 


mal operation takes advantage of the 
reduction ratio principle for increased 
accuracy in the work piece — an exclu- 


sive pantograph benefit. 


Whether a dozen or a thousand pieces, each is identical in 
shape and tolerances to the first. Operation during cutting 
cycle is manual or automatic, and work piece size varies from 
the diameter of a dime to areas as large as ten feet. 


Clip the coupon for your copies of the Gorton catalog and the 


helpful booklet, ‘‘Pantography.” 


GEORGE 


GORTON 


MACHINE CO. 





1205 Racine St., Racine, Wis., U.S.A. 
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Address 
City, State 
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Write today 
for tell-all 
handbook and 
catalog, 
“INDUSTRIAL 
MAGNIFIERS, 
HOW TO 
CHOOSE AND 
USE THEM" 
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Folding magnifiers 
ideal for toolbox, 
bench or pocket 





Highest quality lenses, precision ground | 


and polished, made by Bausch & Lomb, 
world leader in optical quality and value. | 
Lightweight, extremely durable |, 2 and | 
3-lens magnifiers ranging in power from 
3X to 20X. These are in the complete 
line of industrial magnifiers stocked by | 
your industrial supplier, manufactured by) = 
Bausch & Lomb Optical Co., 50429) = 
Bausch St., Rochester 2, New York. | 


Industrial Magnifiers 
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WorK-O-MATIC 
GRAVITY HOPPERS 


Vertical mass material supply 
at the use point is now easily ac- 
complished with two new Work- 
O-Matic Gravity-Fed Hoppers, 


Compact Work-O-Matic Hopper takes 
no more space than industrial con- 
tainer, holds 12,000 pounds in vol- 
ume of 34.8 cubic feet. Safely loaded 
from sides, corners or back by Union 
Metal Drop-Bottom Box. 


made by The Union Metal Manu- 
facturing Co. of Canton, Ohio. 
Both portable hoppers are de- 
signed to minimize or eliminate 
in-process storage and its costly 
rehandling through material 
flow coordination. These hop- 
pers release industrial contain- 
ers for other uses. They also 





4.3 aA 


Vertical mass material supply of 21,000 
vol of 


pounds in a ¢ 67.4 
cubic feet is provided at this punch 
press by Union Metal Gravity-Fed 
Hopper and Work-O-Matic box stored 
underneath. 





free fork trucks for other duties 
because they can be loaded be- 
tween shifts or whenever con- 
venient. 

Literature available upon re- 
quest. 
Inform-A-Gram Key No. D2. 
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LARGE PITTSBURGH STRIP 

$ y STEEL PRODUCER reports 
oe rolling 1600 coils of low car- 
bon, high carbon, stainless 

and alloy steel strip with Ta- 


De 
SA lide rolls before same needed 


regrinding. Best previous serv- 


— — ice life obtained with steel i 
—= EE rolls averaged between 16 


got ovt ont | 1600 to 20 iat | 


ca RRC saRORE ee me 



























s \ and 20 coils. 
- = y erm: x ; 
d — ~ 
i. a \ 
| “Solid Carbide nous tor 4 168 to 7 hours 
High and Cluster-Type Mills. LEADING OHIO STRIP i 
u- STEEL PRODUCER averages i 
750 coils of various types ' 
le- and analysis between grinds, 
enabling them to operate | 
ite their cold rolling mill con- | 
ly tinuously without roll changes I 
ial for 7 days, 3 turns per day. : 
)p- Previous steel rolls used aver- 
in- aged 6-8 hours, necessitating 1 
wt 3 or 4 roll changes per day 
with considerable down-time. , 
” 
; \ 
50 to 2 coils : 
LARGE STEEL PRODUCER of 
straight chrome and nickel- 
chrome stainless steel strip 
now operates continuously for 
3 turns or more with Talide 
rolls, whereas with steel rolls 
it was necessary to change 7 
a or 8 pair per turn. 50 coils 
Sleeved Rolls for Flat are now rolled per regrind 
Wire Mills. compared to 2 coils with 
0 . steel rolls. 
G 
4 pritt J! ‘ 
h BUSHINGS BIDES CORDOy 
d oom r/ 
ies - 
0e- 
yn- 
re- SINTERED CARBIDES - HOT PRESSED CARBIDES 
Send for New 84-Page Catalog 54-G 





HEAVY METAL - CERMETS - HIGH TEMPERATURE ALLOYS 
OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 


or Ask for Sales Engineer to Call. 


i Metal Carbides Corp., Youngstown 7, Ohio 


CIRCLE INFORM-A-GRAM KEY NO. 73 
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__ JIG GRINDING ACCURACY gacananteed’ 
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INFINITE CONTROLLED 
SPEEDS 30,000 TO 


65,000 R. P. M. 


Easily connect jig grinder 
to jig borer or mill 


Then you can finish grind in hardened stee! to “tenths”... 
jig grind dowel holes square with a ground base... move 
location of holes in hardened steel blocks. . . jig grind inter- 
changeable holes in hardened sections. . . grind small holes 
with diamond impregnated mandrels... grind contours and 
relief with tungsten carbide burrs . . . grind radii in die 
sections... eliminate jig bushings in tools where close spacing 


is essential. 
Other infinitely controlled 
air driven spindle applications 


Place spindle on most any machine. Use it for finishing cons 
tours on hardened steel working surfaces . . . burring or 
milling die castings . . . routing wood contours . . . carbide 
milling or finishing slots. . . finishing holes in hardened steel 
to tenths"... grinding with diamond wheels, carbide burrs, 


or diamond impregnated mandrels. 


Advantages—10 micro finishes using carbide mills . . . 
6 micro finishes using mounted points, operates ot any 
angle... air driven, air cooled, overheating prevented... 
speed controlled at optimum point... 3%6” long motor 
uses little working space ... By controlling speed at any 
point you abolish need for many constant speed spindles. 


For immediate quotation please state machine 
tool application. Get this manual of photos 
showing operations Vulcanaire performs. 


*Dependably accurate to “tenths” 


buleanure 


It's built by toolmakers for toolmokers 





MAJOR VULCAN SERVICES 


Engineering, Processing, Designing and Building, Special 
Tools .. . Dies .. . Special Machines . . . including the 
Vulcan Hydraulics that Form, Pierce, Assemble and Size. 


VULCAN TOOL CO. 


PRITZ STREET e DAYTON 10, OHIO 
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Patent 
Applied For 


WELDON 


COUNTERSINKS and 
DEBURRING TOOLS 
With Single Cutting Edge 


Revolutionary! Chatterless! 


@ Greater ease in cutting is the 
outstanding feature of these new 
cutting tools—made for 82° angle 
countersinking and for 90° angle 
deburring operations. Have only a 
single cutting edge which prevents 
chatter. Both tools are regularly 
made for right hand cut. One trial 
will convince you. Special tools of 


this type made to order. 


Write for further details. 


WELDON Distributors throughout 
U.S.A. and Canada carry complete 


stocks to serve you 





3000 WOODHILL ROAD--- CLEVELAND 4, OHIO 


CIRCLE INFORM-A-GRAM KEY NO. 748 
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— QUICK-PIC CATALOGS — 


News and Views of Current Literature 


AIR OPERATED CLUTCHES 

For machines where a fast cycle 
and accurate stopping are essen- 
tial, an improved series of “LK” 
(low kinetic energy) type clutches 
has been brought out by the In- 
dustrial Clutch Corp., Waukesha, 
Wis. Eighteen sizes are listed in 
Booklet 5005 covering maximum 
working torques from 3300 to 430,- 
000 pounds feet. 
Circle Inform-A-Gram No. El 


DIE CUSHIONS 

Quick facts on Dayton Rogers’ 
die cushions are contained in this 
illustrated circular. Also included 
are specifications, diagrams and 
data on the accurate adjustable 
working pressure on all dies in 
place of springs or rubbers. The 
folder can be had by writing to 
the Dayton Rogers Co., 2824 13th 
Ave., Minneapolis, Minn., or— 
Circle Inform-A-Gram No. E2 


PRECISION DIE SETS 
Steps involved in the manufac- 
ture of precision die sets are illu- 
strated and described in con- 
densed form in a leaflet just is- 
sued. Included is data on manu- 
facturing 1728 combinations of die 
sets. Copies are available from 
The Die Supply Co., 1400 Brook- 
park Rd., Cleveland 9, Ohio. Ask 
for Bulletin 71, or— 
Circle Inform-A-Gram No. E3 


DRILL JIGS & FIXTURES 
This catalog contains data es- 
sential to designers and engineers 
and the contents are also of in- 
terest to others in the metalwork- 
ing field. It contains application 
and technical data as well as dia- 
grams. Write to Swartz Tool 
Products, 13330 Foley Ave., De- 
troit 27, Mich., for Bulletin No. 
953, or— 
Circle Inform-A-Gram No. E4. 


SPADE & CORE DRILLS 
Conner-Type spade drills drill 
from the solid and keep on drilling 
without being retracted to clear 
them of chips. Recommendations 
are given in this catalog as to 
proper selection of tool. Outstand- 
ing features of core and spade 
drills included. Write to Gairing 
Tool Co., 21221 Hoover Rd., De- 
troit 32, Mich., or— 
Circle Inform-A-Gram No. E5 







LK" Type Clutches and Brakes 








Ysa Impproeect DAYTON ROGERS 
UNIVERSAL: PNEUMATIC*DIE*CUSHION 
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DIAMOND WHEELS 

A technical outline on the cor- 
rect applications of diamond 
wheels is presented in Catalog No. 
1054 now being distributed by the 
A.I.T. Diamond Tool Co., 646 W. 
Lake St., Chicago, Ill. Also in- 
cluded is some information on the 
types of wheels manufactured by 
A.1.T. in the new Al-Aloid bond 
for plunge grinding. 
Circle Inform-A-Gram No. E6 


FABRICATED ALLOYS 
The proper handling of parts in 
metalworking plants is a vital fac- 
tor in speeding operations, stepp- 
ing up quality and reducing costs. 
This catalog presents photos and 
data on 74 baskets, trays, racks, 
fixtures, muffles, etc., that are 
made for this purpose by Rolock, 
Inc., 1350 Kings Highway, Fair- 
field, Conn. 
Circle Inform-A-Gram No. E7 


HYDRO-MECHANICAL 
DEVICES 

Presented in this bulletin are 
two series of hydraulic cylinders 
of different ratings which use a 
single screw thread to retain the 
cylinder heads to the cylinder 
body. Illustrations, specifications 
and drawings are included. Write 
to the Pathon Mfg. Co., Cincinnati 
12, Ohio for Bulletin No. 22, or — 

Circle Inform-A-Gram No. E8 


CHROMIUM CARBIDES 
What are Chromium Carbides? 
The answer to this question is 
contained in a bulletin now avail- 
able from Firth Sterling, Inc., 3113 
Forbes St., Pittsburgh 30, Pa. 
Properties, applications and other 
pertinent details are included in 
the booklet. Write direct to the 

company for your copy, or — 

Circle Inform-A-Gram No. E9 


BENDING ROLL 
For production bending of an- 
gles, flats, pipes, tubes and special 
shapes, the Buffalo Forge Co., 
Buffalo, N. Y., has its No. “OA” 
bending roll. And for TOOLING 
and PRODUCTION readers, the 
firm has available an illustrated 
catalog which gives specifications 
and dimensions as well as other 
pertinent facts on this machine. 
Circle Inform-A-Gram No. E10 
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Plastic DRAWER 


JIFFY CABINETS 


THE BEST WAY TO PUT SMALL 


In every home, in every of- 
fice, in every shop, there are 
dozens of small parts requir- 
ing easy, convenient storage. 
The slickest, handiest answer 
to this problem is the JIFFY 
Cabinet. 


CHECK THESE FEATURES: 


@ 3 New Color Combinations 
Cocoa Brown with tan drawers. 
Black with gray drawers. 
Red with crystal-clear drawers. 


@ Solid One-piece Back Panels 
Keep dust out . . maximum 
strength girder type construction 
... ready-made keyhole slots for 
handy wall mounting. 


@ Rubber-tipped Cabinet Feet 
Prevent scratching .. . increase 
stability . . . make stacking con- 
venient. 








ITEMS IN THEIR 


PLACE! 


===" 
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=== ™ 
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Illustrated — 48-drawer JIFFY Cabinet, red frame 
with crystal-clear styrene drawers.............. only $19.95° 


e@ Generously Sized Drawers 

More than 18 cubic inches in each one... 
full set of index labels and ‘irawer dividers 
supplied with every cabinet. 


Inside of drawer easily divided into three com- 
partments with metal dividers as illustrated. Each 
drawer has a stop to prevent accidental spillage 
and to permit drawer to hang open from back 
edge. Ribbed runners on bottom of all drawers 
permit them to slide freely. Index slots on front 
of drawers allow easy identification of contents. 


HAN DY PRODUCTS, P. O. BOX 2447, CLEVELAND 12, OHIO 





Please send immediately the quantity, size and color JIFFY units as 



































listed: 
48 Drw. 32 Drw. 24 Drw. 16 Drw. 
@ $19.95* @ $12.95* @ $9.95* @ $7.95* 











(0 Red w/clear drwrs. 
(NOTE: 


OO Black w/gray drwrs. 
If color is not specified, we will ship Red Cabinet w/clear drwrs.) 








(1 Brown w/tan drwrs. 


WE PAY ALL SHIPPING COSTS 





Open account ship- 
ments on company 
purchase orders. 
Otherwise, check 
with order, please. 
NoC.O.D.’s, please. 
*Ohio customers 


add 3% sales tax. 
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Will You 
Be There? 


Liididid5idddddddddddddiddddddiddddidddidiiiiiiidiiiidda 


May 4-7. American Welding Society. 
Exposition and Spring Technical 
Meeting. Buffalo, N. Y. 


May 8-14. American Foundrymen’s 
Society. Annual Convention. Cleve- 
land. 

€ 


May 12. New York State Depart- 
ment of Commerce. Industry Con- 
ference on Automatic and Industrial 
Development. Syracuse, N. Y. 


May 16-20. Basic Materials Exposi- 
tion and Conference. Clapp & Po- 
liak. Chicago. 


May 23-26. National Office Manage- 
ment Association. International 
Conference. St. Louis. 


@ 
May 24-27. 
mentation, 


Health, University of 
Ann Arbor, Mich. 


Symposium on Instru- 
Institute of Industrial 
Michigan. 


* 
June 6-9. American Gear Mfg. 
Ass’n. 38th Annual Meeting. The 


Homestead, Hot Springs, Va. 


* 
June 7-10. Society of the Plastics 
Industry. National Plastics Exposi- 


tion and Technical Conference. Pub- 
lic Auditorium, Cleveland. 


June 9-11. American Society for 
Quality Control. 8th Annual Con- 
vention. Kiel Auditorium, St. Louis. 


June 15-25. Conference on Machine 
Tool Technology. Massachusetts of 


Technology. Cambridge, Mass. 
* 
June 16-18. High Vacuum Sympo- 


sium, Committee on Vacuum Tech- 
niques. Berkeley Cartaret Hotel, 
Asbury Park, N. J. 


July 12. National Machine Tool 
Builders’ Ass’n. Machine Tool Sales 
Conference. Cornell University, 
Ithaca, N. Y. 

. 


July 13-15. Western Plant Mainte- 
nance Show. Pan Pacific Auditor- 
ium, Los Angeles. 
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cUT cCOsTS 


with the Ouginal Mead 


MIDGET 
AIR CLAMP 


( Spring Relun bir €ylinder) 


In assembly jigs and other multiple appli- 
cations, this new, low cost pressure unit 
saves countless man-hours. As a work- 
ejector in many fixtures, it is unexcelled. 


Advantages over 
mechanical clamps 


a All Air Clamps in any set-up can be operated by 
a single master valve—the “lock-up” and release 
of assemblies is instantaneous. 


2 May be installed in cramped corners difficult 
to reach with bulky mechanical clamps. Mead Midg- 
et is the most compact air cylinder, for its power, 
on the market. 


S$ Equal ram pressure at any point along stroke, 
making special, delicate adjustments unnecessary. 


4h Independent group control. Any desired group 
of “Midgets” can be controlled independently of 
any other group in an assembly—as where primary 
members of the fixture must be locked up before the 
secondary members. 


5 Facilitates delicate drill operations. Air Clamps 
actuated by foot control valves Jeave operator’s 
hands free to handle the work pieces. 

Send for all the interesting facts on these time-tested, 
superior Midget Air Clamps. 


MEAD SPECIALTIES COMPANY 


4114 North Knox Avenue « Dept. HA-54 « Chicago 41, Illinois 


VB oy. X 





Specifications: Power factor, .8 times 
line pressure, stroke %”", bore, 1" 




















WASeunPC oes 
le ¥ — 2b Tiel e | 
| | Zz 
SEEREcE! a= = 4 “€ 2 
1. t ‘= .." <n 
$4 L 1% | 
MODEL H-1 





ArR OperRATEO DEVICES 


CIRCLE INFORM-A-GRAM KEY NO. 77 


IMMEDIATE 
DELIVERY 


Single-acting cyl- 
inders delivered 


View MEAD INDUSTRIAL 
AIR POWER CATALOG 






from stock; dou- 
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MEAD SPECIALTIES CO. 

4114 N. Knox Ave., DEPT. HA-54, Chicago 41, Ill. 
Send free copy of new, colored MEAD INDUS- 
TRIAL AIR POWER CATALOG describing the 


complete line of famous Mead air-operated devices. 
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Bausch & Lomb 
BENCH COMPARATOR 
For Only $765! 





ONLY 
{ STANDARD UNIT 
with the EASE, SPEED 
and ECONOMY of 
UNDER-STAGE 
ILLUMINATION 


NOW! LOW COST, FAST OPTICAL INSPECTION! 


Here’s how you save every way with this new Bausch & Lomb Bench Com- 
parator. Save inspection costs—expensive holding fixtures no longer 
needed for most work. Save inspection time—no complicated set-up. 
Simply lay most kinds of work on table . . . see accurately magnified sil- 
houette at eye level on 10” screen—biggest screen, with biggest field, in 
this low price range. Makes accurate inspection so easy that a new operator 
can quickly keep pace with capacity production. Often reduces many com- 
plicated measurements into one easy, fast 
visual check. Save by nipping costly produc- 
tion errors in the bud. And of course you save 
on purchase price—a workable unit for only 
$765. Put this new, dependable B&L Bench 
Comparator to work on your production. 


SOLD AND DISTRIBUTED EXCLUSIVELY 
BY THE DoALL COMPANY 

Make fast, accurate measure- For full information, call your local DoALL 

ments with the easily at- Sales-Service Store, or write: The DoALL Com- 


tached micrometer stage. pany, 254 N. Laurel, Des Plaines, Llinois. 
(Optional at small extra cost.) 


Reads to 0.0001”. 











BAUSCH 6 LOMB 


“VO Cae 


INSTRUMENTS 
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. Competition, from page 71 
provide the average American 
citizen with more of the things 
he wants in return for his day’s 
work. And this brings us right 
back to cost reduction, increased 
productivity, new and improved 
machine tools. 


There has been a great deal in 
the newspapers recently on the 
subject of employment. Various 
groups are trying to make capi- 
| tal out of unemployment for po- 
| litical purposes, and in this con- 

nection we may see raised, in the 

near future, the old cry that ma- 
chines put men out of work. 

Of course the facts are exactly 

in reverse. Machines do not de- 

| stroy jobs. Better machines 

create jobs. This story is a very 





| simple one— 


Machine tools enable a 


' manufacturer to reduce the 


cost of his product. 

As the cost goes down, 
more people can buy his 
product. 

As his production goes up, 
he can employ more people. 

As more people are em- 
ployed, more people can buy 
the products of American 
industry. 

Larger production volume in 
turn makes possible further me- 
chanization which, under the 
operation of our free competitive 
system, reduces costs still fur- 
ther. 


This is a sequence which 
America has discovered — the 
sequence which has put its 
standard of living, and its range 
of opportunity for the individual. 
I present these thoughts to 
you, because I think it is vital 
today that you think not only in 
terms of technological possibili- 
ties but in terms of social rela- 
tionships. The nature of the 
world of tomorrow is_ being 
forged along social rather than 
technological lines. The best 
inventions in the world will be 
no protection against a regi- 
mented form of government un- 
less those inventions can be 
translated into a higher living 
standard for the people. 
You are all familiar with the 
Internal Revenue Department’s 
regulations which have in the 
past enforced a machine tool 
write-off period averaging 20 
| years, even though the useful 
| and profitable life of machine 

tool models averages only 10 
| years, and the industry obsoletes 
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its models at the average rate of 
about every seven years. 

The result of this has been that 
companies buying new machine 
tools have been able to recover, 
from depreciation allowances on 
the machines to be replaced, only 
a fraction of the cost of the new 
machines; and the balance has 
had to be paid for out of earnings 
after taxes. This has been a 
serious deterrent to the replace- 
ment of old machines by new. 

The House Ways and Means 
Committee is recommending, as 
part of the next tax law, sub- 
stantial relaxations with regard 
to depreciation provisions. We do 
not as yet know just what form 
this will take, but we think it 
will be based upon the declining 
balance system of depreciation 
now in effect in Canada and vari- 
ous other countries. 

Under this system a company 
could elect to write off a new 
machine tool within 10 years, on 
the basis of 20‘« of the cost the 
first year and declining percent- 
ages thereafter. A company 
would be permitted, if it so 
wished, to write off approximate- 
ly 6742‘. of the cost of a new 
machine within the first five 
years after its purchase. 

It is far too early to predict at 
this point whether or not such 
provisions will actually be en- 
acted into the new tax law; but, 
if they should be enacted, such 
provisions would revolutionize 
the attitudes and the policies of 
all American industries with re- 
spect to modernization programs. 

Such a revision of the tax law 
would put equipment replace- 
ment upon a basis of recovery of 
the cost of a machine within the 
probable period of its useful and 
profitable life. If depreciation 
allowances are provided for upon 
a realistic basis, the result will 
be an accelerated modernization 
program such as this country has 
not seen for many a year. 

Three great systems are now 
competing for world support— 
Communism, State Socialism, 
and the American Free Competi- 
tive System. It is up to us to 
show that our system can do the 
most, for the largest number of 
people, over the long run. It is 
my contention that doing the 
most for the largest number of 
people is, in the last analysis, a 
proposition of increased produc- 
tivity and reduction in cost per 
piece produced. That is the func- 
tion of machine tools. 
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wespo leaf jig 


Ready for immediate use for drilling, tapping and reaming of small 


parts—by merely nesting part and inserting bushings. 


Precision made steel lid and cam—semi-steel bod y—base machined 
and ready for mounting parts. Can be used for machining in any 
position—top, bottom or 2 sides. Interchangeable lids permit use of 


same base for different operations by installing new lid. 


Made in 28 sizes, 114” 
x 2" to 6” x 6”in2to3 
heights each. 

Available from factory 
stocks and stocking 
representatives in indus- 
trial centers. Template 
sheets available. Write 
for bulletin. 

















SAVES OVER 50% IN DESIGNING TIME AND 
TOOLMAKER’S COSTS FOR CUSTOM BUILT JIGS 





SAVE UP TO 70% ON FIXTURE 
DESIGNING AND MACHINING WITH 


STANDARD 
FIXTURE CLAMPS 
AND COMPONENTS 


WESPO CLAMPS IN 15 TYPES 
—119 SIZES 


There isa WESPO clamp assembly to suit 
every job—15 styles—119 sizes. WESPO 
clamps are carefully designed to meet the 
needs of Fixture Designers, Tool Makers, 
Machinists. TEMPLATE sheets available. 


OVER 600 PARTS AVAILABLE 
WESPO parts are precision manufactured 
of quality steel—heat treated and rust 
proofed. They are made for heavy duty 
and long usage and have proved their 
value in many industries. 


NEW LOWER PRICES EFFECTIVE 3-1-54 


Immediate Delivery From Stock 
Write For Bulletin 





WEST POINT MFG. CO. 


26935 West 7 Mile Road 
Detroit 19, Michigan 


For your Convenience 
TWX—DE894 
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of Hot Work Specialty Steels. 
Sand Casting, Drill Rod, Flat Ground Stock and Tool Bits. 
on Request. 


DARWIN & MILNER Ine. 


2345 ST. CLAIR AVENUE x 


1610 W. 


¢ M.G. OPP COMPANY, NEW YORK CITY «+ 


highest grade tool steels 


ee e 


REPRESENTED BY 
ZIV STEEL & WIRE CO., CHICAGO + DETROIT © ST. LOUIS © INDIANAPOLIS * TOLEDO + MILWAUKEE 


CIRCLE INFORM-A-GRAM KEY NO. 83 





OHIO 


PECK STEEL & DIE SUPPLY COMPANY, LOS ANGELES «+ 
CHARLES B. WEBSTER, PLAINVILLE, CONNECTICUT * CHARLES W. BRINGMAN, ORLANDO, FLORIDA 


FOR LONG RUN TOOLS AND DIES 


CEEZ>-NO.1 - 


> Air and Oil Hardening Tool Steel < 


A high chrome steel with I!/,%/ carbon content, plus vanadium and molyb- 
denum, DARWIN No. | Tool Steel offers substantial savings for production 
where the extra performance of our PRK-33 is not needed. DARWIN No. | 
offers excellent abrasion resistance, retains a fine cutting edge and machines 
readily in its annealed state. It is furnished in flats, rounds and square, forg- 
ings in blocks, discs, rings and special shapes. 
is a factor — yet performance a must—call your Darwin engineer and 


specify DARWIN No. |. 


For applications where cost 


Complete line of highest grade Tool Steels, including PRK-33, 
DARWIN No. 1, NEOR, MINEOR, OHT, ““MT6” and various grades 
Furnished in Bar Stock, Billet and 
Bulletin 


CLEVELAND 14, OHIO 


COLUMBUS, 
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SUPERSENSITIVE 
HAND TAPPER 


This machine was developed 
to meet the demand for a highly 
sensitive tapping machine, with 
finger tip control which is so 





necessary for many tapping re- 
quirements. It is especially rec- 
ommended for taps from +0 to 
5/16”. Tap adapters are avail- 
able to 5%”. An illustrated cata- 
log describing this hand tapper 
is available from the Lassy Tool 
Co., Plainville, Conn. 
Inform-A-Gram Key No. D3. 


NEW YORK STATE 
HOLDS AUTOMATION 


CONFERENCE 


The pushbutton dream factory 
of the future will be envisioned 
on May 12 when the fundamen- 
tal technological aspects of auto- 
mation in industry of New York 
will be discussed by leading 
state industrialists and engineers 
assembled for a one day manage- 
ment conference at Syracuse. 

Sponsored by the New York 
State Department of Commerce, 
the gathering, first of its kind 
called by a State agency, will 
hear a panel of experts present 
various phases of automation un- 
der the title of “Automation and 
Industrial Development.” 

The application of this new in- 
dustrial science to present-day 
processes will be explained by 
Kenneth R. Geiser of the Gener- 
al Electric Company; Dr. H. W. 
Martin of Rensselaer Polytechnic 
Institute; L. A. Harr of Reming- 
ton Rand, Inc.; H. A. Franke, au- 
tomation superintendent of Ford 
Motor Company, Buffalo; and 
other speakers. 

Registration for the conference 
may be made by writing to the 
New York Dept. of Commerce, 
112 State Street, Albany, N. Y. 
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Specialty 
Manufacturer 
chooses 


POWER PRESSES 






for: 
VERSATILITY 
PRODUCTION 
and low 
MAINTENANCE 


No. 3 Press-Rite 30 Ton Press with 
Air Clutch and Electric Control. 





Brown & Bigelow, advertising 


specialties manufacturer, a long time user of PRESS-RITES has 
this 30 ton PRESS-RITE Press in their East Hennepin Plant, 
Minneapolis, Minn. In addition to high production, versatility 
is the key word. A variable speed drive provides 44 to 164 strokes 
per minute making the PRESS-RITE ideally suited to many jobs 
and many operators. Specialty items require materials from .035 x 
314” cold roll steel coil to .014 x 514” enameled stripping, and 
regardless of the job, production is high, rejects are low, and 
operating costs and maintenance are kept at a minimum. 

You too can benefit from the efficiency and the economy of 
PRESS-RITE presses. There is a complete line from 5 to 85 
ton capacity... in 9 standard models. 


ENGINEERING — Sales Service Machine Tool Co. 








is yours for the asking. Simply send a PRESS RITE PRESSES » SHAPE RITE SHAPERS « KELLER POWER HACK SAWS 

print or details of your requirements ane 

eisaly make’ recommendations thst will 2363 UNIVERSITY AVENUE + ST. PAUL 4, MINNESOTA 
elp you get the results you desire. 
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Matched-Die Molding of Reinforced Thermoplastics* 


HE PROCESS for forming 

thermoplastic articles by in- 
jection molding under pressure 
is characterized by rapid produc- 
tion of large quantities of molded 
pieces. 

As the matched die may have 
one or more cavities, a multiple 
of the same object may be pro- 
duced at one time or several dif- 
ferent objects may be produced 


by E. Y. Wolford 
Chemical Division 
KOPPERS COMPANY, INC. 


Pittsburgh, Pennsylvania 





at the same time. All the parts 
of an assembly can be simultane- 
ously produced so that, when 
later assembled, there is a suffi- 








LOGAN 


SPEEDS e 


AIR AND 
HYDRAULIC 


COORDINATES 


POWER 


e REFINES PRODUCTION 


IN OVER 10,000 INDUSTRIAL PLANTS 


YLINDERS ° ajp a 
nd Hyp 


ROTATING AND 
NONROTATING 


Ray, le ~ 
COM aes 


AIR CYLINDERS 


NONROTATING—7 STANDARD 
MOUN 





TING TYPES : 


Standard sizes from 112" to 16” 
bore; maximum stroke, 18’. Special 
models to meet your requirements. 

Logan features larger 


por ts, 


sturdier 
struction, 


con- 


maximum 


power without leak- 
age, permanent seal 


eround piston rod. 








" ROTATING 


Two standard styles—Type R 
with cast iron body: 


Type K 


with lightweight aluminum 


body. 


Bore 112” to 20” 


stroke 1’ to 2”. Longer a 


strokes special. 


Logan 
AIR AND HYDRAULIC EQUIPMENT 
& > 
‘*, oO 
Or, wo 


844 Center Street 


LOGANSPORT MACHINE CO., 





LOGAN MANUFACTURES 6,975 
CATALOGED ITEMS 


we 
eo 
vor he 
e 


STANDARD 
e CATALOG ON REQUEST 


Consult Logan for your Special Heavy- 
Duty, Mill-Type Cylinder requirements. 


INC. 
Logansport, Indiana 
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cient quantity of each part at 
hand. 

While the rapidity of produc- 
tion minimizes the operating la- 
bor cost, the investment in ma- 
chine and matched mold equip- 
ment is relatively large com- 
pared to the economic upgraded 
value of a single piece of the pro- 
duction, as is also the cost of the 
time for setting up the mold 
in the machine and the cost of 
the time for bringing the pro- 
duction on stream. 

In view of the equipment in- 
vestment and cost of setting-up 
time, the process is most econom- 
ical for objects which are re- 
quired in volumes in the hun- 
dreds of thousands, the process 
becoming more economical as the 
required number of duplicate 
pieces or assemblies rise. For 
short runs of duplicate pieces, 
the process is relatively expen- 
sive. Likewise the time required 
to get production on stream dic- 
tates that, once production is 
started, it be continued without 
interruption for a relatively long 
period of time in order to dilute 
the start-up cost as much as pos- 
sible. Daily start-ups are rela- 
tively expensive and start-ups as 
frequent as several times per day 
are in almost every case intoler- 
ably expensive. 


Material Available 


About the only reinforced plas- 
tic suitable for use in this process 
is a glass fiber reinforced poly- 
styrene molding compound in- 
tended for injection molding of 
strong rigid pieces of excellent 
dimensional stability. It is sup- 
plied as rod-shaped pellets ap- 
proximately 42” long by Ye” di- 
ameter. 

The glass fibers in the pellets 
are continuous parallel strands 
and each pellet contains about 
12,000 glass fibers, obtained from 
a form of fiber glass known as 
“roving”. 

Prior to the adoption of “rov- 
ing” as the preferred form of 
glass fiber for the reinforcement 
used in this process, random glass 
fiber matte was diced into thin 
squares. Unfortunately, this form 
of glass fiber gave a premix 
which was so fluffy and light that 
* Condensation of paper presented at the Ninth 
Annnal Technical Conference of the Reinforced 


Plastics Division, Society of the Plastics Industry, 
and reprinted here through courtesy of the SPI 
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it would not flow through the 
hoppers and feeding devices of 
conventional pressure injection 
molding machines, and it was im- 
possible to obtain more than 
about a 2 oz. shot in an 8 oz. ma- 
chine. The problem has now 
been solved with glass fiber “rov- 
ing” which considerably reduces 
the bulk of the mix and permits 
its use in the conventional injec- 
tion process without difficulty 
and without modification of hop- 
pers and feeding devices; and, it 
is now found possible to cycle a 
4 to 6 oz. shot without difficulty 
in an 8 oz. machine. 


The (heat-resistant type) poly- 
styrene gives the premix the nec- 
essary thermo-plastic properties, 
particularly flow, so that in the 
finished molded article the poly- 
styrene serves as a binder for the 
glass fibers while the glass fibers 
serve as a reinforcing agent for 
the polystyrene. In the pressure 
injection molding process, the 
polystyrene acts as a lubricant 
or flow medium to allow the glass 
fiber reinforcement to be intro- 
duced along with it into the mold 
cavity. 


The process may now be used 
to make objects having good ten- 
sile and flexural strengths, rigid 
with little tendency to elongate, 
with improved resistance to shat- 
tering by impact at both ordinary 
and sub-zero temperatures, and 
not distorted at relatively high 
temperature as compared with 
standard polystyrene. 


Very low shrinkage permits 
mold design with minimum tol- 
erances. Availability in a wide 
range of translucent and opaque 
color is an additional advantage. 


To broaden the range of the 
pressure injection molding pro- 
cess, Koppers polystyrene is fur- 
nished in two grades, Fibertuf 1 
and Fibertuf X, both containing 
approx. 65% improved heat re- 
sistant polystyrene, the balance 
being essential glass fibers and 
pigments. Fibertuf 1 has been 
externally lubricated while Fi- 
bertuf X has no lubricant. This 
external lubricant in Fibertuf 1 
improves flow out of the feed- 
hopper, heat transfer in the cyl- 
inder, mold release, and reduces 
the dusting of the pellets. The 
obvious advantages of external 
lubrication suggest the use of 
Fibertuf 1 in most applications. 
However, where an external lub- 
ricant is objectionable, Fibertuf 
X may be preferred. 


Glass Fiber Content 

The concentration of glass fiber 
of about 35% by weight has the 
maximum physical strength un- 
der practical molding conditions; 
premixes containing more than 
40% glass fiber by weight are 
difficult to use in injection. mold- 
ing equipment due to difficult fill 
of cavities. Increasing the poly- 
styrene content greatly increases 
the ease of molding. The reduc- 
tion in glass fiber reinforcing 
content only slightly decreases 
the tensile strength, impact 
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strength, and rigidity of the 
molded pieces, and the reduction 
in heat distortion point is sur- 
prisingly slight. 

To make premix of lower glass 
fiber content suitable for this pro- 
cess, it is necessary only to drum- 
tumble Fibertuf pellets with 
Koppers Type 81 improved heat 
distortion polystyrene pellets or 
DC-82 dry coloring grade. It is 
essential however, that improved 
heat distortion polystyrene be 
used to obtain uniform flow of 


. - « Continued on page 87 





with a NORBIDE® Dressing Stick 





UST a couple of passes with a handy NORBIDE Dressing Stick is 
J all it takes to clean up a wheel face, dress a radius or groove or 
touch up a cup or saucer wheel. And with this conveniently sized 
stick you can see more of the wheel and thus avoid costly over- 


dressing. 


A NORBIDE Stick of boron carbide—the hardest material made by 


man—will outlast hundreds of ordinary abrasive sticks. You'll find 


it will greatly reduce dressing dust nuisance also. 


Order a supply of these cost-cutting sticks from your local Norton 


distributor or write for Form 1567 giving more details. 


NORTON COMPANY, 47 New Bond Street, Worcester 6, Mass. 





® 
YNOR TON a Next to the diamond in hardness — 





BORON CARBIDE 


available at a fraction of diamond cost 
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‘THE CHRYSLER 


Piastic Dit S 


Corp. have made press dies from liquid 
plastic that will withstand pressures over 
20,000 psi in stamping out steel parts. 

Although not yet used for long production 
runs, initial tests have proven the value of 
plastic dies and their use in the very near fu- 
ture is assured. The dies are being used in a 
600-ton press at Chrysler’s DeSoto Press Plant 
in Detroit to press sheet steel into parts for 
Dodge truck bodies. 

The primary advantage of plastic dies is in 
the speed with which they can be produced and 
the resulting economy. 

“While conventional steel dies require 3 to 
8 months to manufacture”, reports C. F. Van- 
derkerck, Chrysler’s Staff Master Mechanic, 
“the new plastic dies can be made in three or 
four weeks. Even the experimental dies now 
being made are 30% cheaper than conventional 
ones; and, when they are used on a large scale, 
the saving in the cost of the dies may be as 
high as 70%.” 


/P ease EXPERTS of the Chrysler 


Cloth of woven glass in various weaves and textures 
adds strength to the plastic dies. The fiber glass is 
placed just beneath the striking surface of the dies. 








To make a plastic die, a liquid plastic is 
brought out of a cold storage room, mixed with 
a catalyst and poured into a plaster mold that 
has been prepared with strips of glass cloth 
and a special plastic paste. A steel plate is 
attached to the back of the die so that it may 
be fitted into the press. After setting at room 
temperature for 24 hours to get rid of any air 

- . « Continued on page 158 


Like a huge cake, a plastic die is removed from the 
oven where it has been baked. As soon as the plaster 
cast is removed from the die, it will be ready for use. 
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NEXT. 





'" THE THERMAL BARRIER 








Aeronautical scientists are up against 
the terrific heat problem in cracking 

the THERMAL BARRIER. Heat generated 
by friction at supersonic speeds not only 
weakens metal, but surrounds the pilot 
in a‘‘St. Elmo’s Fire’. CYRIL BATH Stretch 
Forming Methods are playing an impor- 
tant roll in accurately forming the 

new alloy metals to meet tomorrow’s 
problems today. 









Applications of BATH Stretch Form- 
ing equipment are in the manufac- 
ture of air frame members and jet 
rings for the aircraft industry. 
VERSATILITY, PRECISION... AND 
SAVINGS .. . are offered only in the 
BATH process of forming. 


Complete literature is available on the 
CYRIL BATH Stretch, Radial Draw and 
Compression Forming methods. Send 
for YOUR copies . . . NOW. 








THE CYRIL 


Cao 





: COMPANY 





32380 AURORA ROAD e« SOLON, OHIO 
(LOCATED IN THE GREATER CLEVELAND AREA) ZL 





MANUFACTURERS OF RADIAL DRAW FORMERS «© DIES * TOOLS « PRESS BRAKES + ~ 
TANGENT BENDING SEQUENCE PRESSES + PRESS TYPE BRAKES © SPECIAL MACHINES 






CIRCLE INFORM-A-GRAM KEY NO. 85 





TOOLING and PRODUCTION 


NEW SERIES ENGINE AND TOOLMAKER’S LATHES DEVELOPED 
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LEMPCO’S BIG 


NEW 


Complete Line ; 
DIE SET 
CATALOG! 


cSs >» 
Ya 
‘ Pond 







F 


ALL NE 
LOW PRICES! 


No more than 15% above old-fashioned friction types! 


LEMPCO MAKES A Complete 


BALL BEARING DIE SET LINE 


wider 
Ohi 









LEMPCO PRODUCTS, Inc. Industrial Division . pet. TP 
Dunham Road, BEDFORD, OHIO 
Gentlemen: Please send me your NEW DIE SET CATALOG 





¥ Name Title 
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Providing powered rapid tra- 
verse and other important de- 
sign refinements for precision 
performance under continuous, 
heavy-duty service conditions, a 
new series of Monarch engine 
and toolmaker’s lathes has been 
developed. The illustration to 
the right shows the 20” Series 
61 toolmaker’s lathe. 

The new Series 61 lathes— 
available in 13”, 16” and 20” 
sizes—incorporate for the first 
time, in a full range of swings, 
built-in apron-controlled power 
rapid traverse to the carriage and 
cross slide. 

Substantial time saving, and 
greater operator convenience 
and ease are now realized, be- 
cause of this exclusive design 
feature which provides rapid 
tool positioning, quick tool re- 
traction, and fast carriage return. 
As a result, tool setting on most 
work is reduced by about 50%. 

Longitudinal movement, right 
or left, is 160” per minute; and 
cross-movement, in or out, is 75” 
per minute. A safety clutch is 
provided for all traverse move- 
ments, which disengage auto- 
matically in case of jam. An- 
other feature is a direct-length 
reading dial which, built into 
the apron, facilitates multiple 
diameter turning and blind hole 
boring. 

Other noteworthy design and 
construction features include 
totally-enclosed gear box and 
end gearing, automatic pressure 
lubrication, anti-friction bear- 
ings, helical-geared headstock 
utilizing ground or shaved gears, 
American’ standard Camlock 
spindle nose, flame-hardened and 
precision-ground integral bed- 
ways, and all critical parts made 
of hardened alloy steel. 








Multipress Films 


Three sound films, covering 
the operation of the Denison 
Multipress, are now available 
from the Denison Engineering 
Co., 1160 Dublin Rd., Columbus, 
Ohio. 

The films are: “Multipress— 
and How You Can Use It!”, a dis- 
cussion of operating characteris- 
tics; “Blanking and Forming”, 
showing on the job production 
scenes; and “Index to Profits”, 
which describes features of the 
Denison hydraulic index table. 
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. . . Thermopiastics, from page 83 

the mixture into the mold. Re- 
duction in glass fiber content to 
below 10% is not recommended 
due to poor distribution of the 
fibers in the molded object re- 
gardless of any special precau- 
tions. 


Molding Technique 


As with any other thermoplas- 
tic, the optimum conditions of 
the process will depend on the 
relationship of piece weight and 
area to machine capacity as well 
as upon the details of product 
geometry and mold design. The 
optimum operating temperatures 
for the plasticizing cylinder are 
selected in a roughly inverse re- 
lationship to overall cycle and 
should be between 450° and 600° 
F, corresponding with cycles of 
120 to 30 seconds. Exposure to 
higher temperatures for long 
periods should be avoided in 
order to prevent discoloration 
due to scorching. As a means of 
avoiding scorching, the impor- 
tance of keeping the process in 
cycle without interruption is as 
weighty with this type of mate- 
rial as with other thermoplastics. 
However, it has been found that 
minimum restriction to rapid 
flow between heating cylinder 
and mold cavity does not cause 
scorching. 

Addition of the glass fiber re- 
inforcement to polystyrene 
causes rapid set-up in the mold. 
This is noticeable even at mini- 
mum glass content and permits 
very short cycles. For this rea- 
son, it is advisable to heat the 
nozzle and provide an adequate 
sprue-puller (“cold slug”) well. 
In addition, runner extensions 
should be provided to trap ma- 
terial chilled while on its course 
to the cavities. For the same rea- 
son, it is essential to warm the 
mold surfaces to 150° to 180° F, 
preferably by circulation of hot 
water or oil through channels in 
the mold. 

The hotter the mold, the better 
will be the surface finish. How- 
ever, high lustre typical of poly- 
styrene should not be expected 
as glass fibers near or just below 
the surface of the piece tend to 
give a matte or satin finish or 
appearance to the piece. The 
greater the dilution of glass rein- 
forcement by Type 81 pellets, the 
glossier the surface will be and 
the less will be this matte ap- 
pearance. 


In the practice of the injection 
molding process, many molds 
that run efficiently with either 
standard polystyrene or other 
thermoplastics have been oper- 
ated successfully with Fibertuf 
1 with only minor adjustments 
of cylinder temperature, pres- 
sure, booster or plunger time. 
These molds have had modern 
design features: sprue diameter 
proportional to shot; full round 
runners; and conventional gat- 
ing. Restrictions in the flow path, 
and particularly in gating have 








struction. 


otion. 


Power Shears 
in 8 models 
Capacity: 18 and 20 gouge 
mild steel in 36”, 42”, 
52” ond 72” widths. Fea- 
ture “Electromotic Clutch” 


speeds 





Mode! 152 
Power Shear 


equipped. 


16 gouge mild 
steel in 36", 42” and 52” 
widths, ond 18 gouge in 
22”, 30” and 72” widths. 
All-steel box-type con 


Foot Shears 
€ 6 models 
opacity 


Air Shears 

in 4 models 

Copacity: 16 gouge mild 

steel in 36”, 42”, 52” and Model A72 
Aur Sheor 

72” widths. 

initial cost, ease of oper- 


with faster operating 


Copacity:14 and 16 gouge 
mild steel in 36”, 42”, 
52” and 72” widths. Fea- 
ture “'Electromatic Clutch” 


mission, roller bearing 
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had to be removed or enlarged in 
some cases to enable the trans- 
mission of higher effective pres- 
sure to the material in the cava- 
ties. Very small restricted or pin- 
point gates particularly when 
poorly balanced, and tapered ap- 
proaches, have shown a tendency 
to clog temporarily during fill. 
This leads to poor distribution 
and break-up of the reinforcing 
glass fibers, and product proper- 
ties to below the potentials ob- 
tainable when using ample gates 

- « » Continued on page 101 





Feature low 





ond rugged gear trans- 


Model 1672 
Power Sheor 


The new Famco complete Shear Line brings to American Industry new, 


modern concepts in Foot, Air, and Power Shear features, efficiency and de- 


sign at new savings in time and money. Famco has anticipated future shear 


developments such as all-steel construction possessing new rigidity and inert 


structural strength; four-edged alloy blades; and exclusive Famco “Electro- 


matic” clutch... 


the electrically operated 9-point jaw clutch . In addition, 


Famco controls produce a new high in safety factor levels, never before 


possible with this type of equipment. 


or write for free catalog. 


For further details, see your dealer 


famco machine company 


3124 SHERIBAN ROAD e KENOSHA, WISCONSIN 
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Tooling Time and Cost Slashed with Ren-ite* 
Epoxy Resins. 

The first dimensionally stable plastic, successfully used 
for over three years, in indus tooling programs. 


net ONE 
ste 














America’s leading 
manufacturers are 
shaving time and 
costs from their pres- 
ent tooling programs 
with the use of Ren- 
ite Epoxy materials. 


Free engineering 
service andn 
contracts require 


for general 
g applications 










FRONT END CHECK- 
ING FIXTURE 
SHOWING THE USE 
OF REN-ITE STOCK 
PLASTIC TUBING 


We invite you to try 
Ren-ite products in 
your tooling program. 
Write for further infor 
mation and price 
schedules on complete 
Ren-ite line 


2 
PLASTICS, INC. 
POST OFFICE BOX NO. 1256, LANSING 4, MICH 
OFFICES IN CHICAGO, CLEVELAND, DETROIT, 
LOS ANGELES, NEW YORK AND ST. LOUIS 


“The Dimensionally Stable Tooling Plastic’’ and 
Quality’’ are Trademarks of Ren-ite Plastics, Inc 
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THIS 
FILE SETTING 
SQUARE 


Puts the ALL AMERICAN 
; Precision Filing Machine 
IN A CLASS BY ITSELF! 
Crooked, bent, curved 
file shanks present no prob- 
lem for this machine.  Pat- 
ented universal joint file 
clamp and file setting square 
assure true and vertical 
position of file or 
other tool in a mat- 








““Comminuted for 


*''Ren-ite,”* 


ia 













ter of seconds. 
Hones and saws too. 
Neoprene bellows 


keeps dirt and 
chips out of oil- 
filled housing and 
supplies air to chip 
blower. Two overarms—one to hold top 
of hones and saws—the other to back up file or 
hone or to guide saw. Highly accurate. Time- 
saving. Send for literature. 
Manufacturers of 
All American Vibration Fatigue Test Machines 


4@ Doo 


7 Tool & Manufacturing Co. 


8039 Lawndale Avenue, Skokie, Ill. 
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MEASURING LIGHT WAVE 
LENGTHS MADE EASY 


The installation of the Zeiss Opton Interfero- 
meter by the Webber Gage Co. in its Cleveland, 
Ohio Standard Laboratory has made the meas- 
uring of light wave lengths a task anyone with 
a little bit of training can do. 

Scientists have known that of all standards 





Measuring light beams and inspecting surface finish- 
ings are done in this specially constructed Webber Stand- 
ard Laboratory. The girl on the left can measure a beam 
of light to an accuracy of 1/10 of one millionth of an 
inch, thanks to the Zeiss Opton Interferometer. Her 
companion is shown inspecting a surface finish through 
a microscope that can bring out scratches less than 
0.000001” in depth. 


for obtaining an absolutely accurate measuring 
yardstick, only the wave length of light was 
unchangeable. 

However, only highly trained scientists had 
the skill and instruments to make and inter- 
pret these measurements. Now with the Zeiss 
interferometer, a beam of light split in such a 
manner as to show the difference in phase be- 
tween one beam and the other reflected off the 
surfaces to be measured is accurate to 1/10 of 
one millionth of aninch. The reading is taken 
off an interference pattern and can quickly be 
interpreted. 

Along with the interferometer, Webber em- 
ploys the Interference Microscope to inspect 
surface finish, the basis for all fine gage block 
accuracy. There is no mechanical contact what- 
soever with the surface, hence no error due to 
breakdown or wear of scanning stylus. 

One of the features of this instrument is that 
it not only determines the depth of any 
scratches, but also enables the operator to see 
the direction of their travel and even follow 
the path of any one individual scratch though 
it be less than .000001” in depth. 

Webber's Standards Laboratory is housed in 
specially constructed rooms where all traces of 
air-borne dust are removed by electronic fil- 
ters. Humidity and temperature are kept con- 
stant 24 hours a day and 365 days a year. These 
precautions are important in order to maintain 
the incredible accuracy of the interferometer. 
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TOOL LIFE Is 
INCREASEO 
2400 TIMES 


Cemented carbides have in- 
creased tool life 2400 times at 
Master Machinery Builders. This 
firm was looking for a way out 
of a very expensive dilemma — 
namely the discarding of steel 
cutting tools at the rate of more 
than one tool per acceptable part. 





This operation at Master Machinery Build- | 


ers, shows how grade 78B carbide cutting 
tool (note arrow) moves in on first opera- 
tion — machining outside diameter on 
highly abrasive aluminum-bronze die cast- 
ing. After finishing this surface, operator 
sets his indicator and other operations are 
measured from this first cut. 


Carboloy, grade 78B, cemented 
carbide cutting tools apparently 
are the answer at this plant. With 
these tools, over 200 parts are 
produced. 

A second problem solved by 
the grade 78B was that of pr oduc- 
ing fine finishes on a highly ab- 
rasive aluminum-bronze die cast- 
ing. 

This is a highly specialized job, 
with complete machining of a 
single part requiring about seven 
hours. The work, done on a 
Warner & Swasey No. 3 turret 
lathe, involves the use of special 
jigs and fixtures to handle a se- 
quence of 40 operations such as 
turning, facing, boring, chamfer- 
ing and reaming. 

Eight of these operations are 
performed with a standard car- 


bide single-point tool. The first | 


operation is an outside turning 
job and is followed up wth boring 
and reaming, requiring the use 
of a special jig. The turning op- 
eration is run at 560 sfpm as are 
the subsequent facing operations, 
some of which involve two tools 
facing both sides of the work si- 
multaneously. 
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For Ease and Convenience Use TOOLING and PRODUCTION Inform-A-Gram Cards 


“Visual” Plant Layouts, Inc., Penn- 
sylvania Ave. at River, Oakmont, 
Allegheny County, Pa., announces 
that its new 1954 catalog is ready for 
release. This catalog, not only com- 
pletely details “Visual” equipment 
supplied, together with prices — but 
explains the new system under which 
“Visual” plant layouts can be pur- 
chased. 

Circle Inform-A-Gram No. Bl. 


Roller Lapping Machine. Experi- 
ence shows that this machine can do 
more accurate mirror-finish lapping 
in 1/3 the time with a minimum of 
rejections. You can read al] about 
it in a new bulletin offered by the 
Spitfire Tool Co., 2931-35 N. Pulaski 
Rd., Chicago 41, Ill. Specifications 
included. 

Circle Inform-A-Gram No. B3. 


New Optical Comparator. A com- 
pletely new advanced design preci- 
sion optical .comparator, known as 
the Model R-300, has just been an- 
nounced as an addition to the line 
of comparators and projectors manu- 
factured by Portman Instrument Co., 
Inc., Town Dock Rd., New Rochelle, 
N. Y. A booklet pertaining to the 
new model is available upon request. 
Circle Inform-A-Gram No. B2. 




























answer both. . 
1. The problem of lowering 
costs 
2. The problem of increasing 
output 


By providing permanent, multi-purpose, 


ground from standard high speed shapes 

(Saving: All Forging, 70% Grinding and 
90% High Speed Steel), the Armstrong Sys- 
tem of Tool Holders will reduce your tool cost 
to an absolute minimum. 


fully developed for each operation, as well as 
ARMSTRONG High Speed Steel, ARMALOY Cast 


as required for each job, ARMSTRONG TOOL 
HOLDERS permit greatly increased speeds and feeds, 
enable you to increase the hourly output of every 
lathe, planer, slotter, shaper, turret lathe and screw 
machine. 
There is no surer way to lower costs and increase out- 
put, than to use the correct ARMSTRONG TOOL 
HOLDER for each operation on all machines. 


ARMSTRONG BROS. TOOL CO. 
“The Tool Holder People’ 


5220 W. Armstrong Ave. a 30, U.S.A. 


Eastern Warehouse and Sales: 199 Lafayette St., Vv. 72 
Pacific Coast Whse. & Sales Office: 67 Eleventh St, _* aitane 3, Calif. 
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inexpensive ARMSTRONG TOOL HOLD- | 
ERS that use cutters or bits that are quickly | 


By providing stronger, more efficient tools, care- | 


Alloy Cutter Bits or Armide Carbide-Tipped Cutters | 


| Heads have the following advanta- 


The Wej-Lok Tool Holder gives 
unusual advantages for holding of 
cutting tools. Complete details on 
this unique unit is offered by the 
Detroit Reamer Tool Co., 2830 E. 
Seven Mile Rd., Detroit 34, Mich. 
Circle Inform-A-Gram No. B4. 


Special Nails, Rivets, Screws. If 
John Hassall hasn’t made a fastener 
you might need, very possibly the 
firm can design one. The company 
has a booklet available on special 
nails, rivets, screws, etc., which in- 
| eludes specifications, operation data 
| and dimensional tables. Write to 
John Hassall, Inc., Westbury, Long 
Island, N. Y., or— 

Circle Inform-A-Gram No. B5. 








Horizontal Shaving Machines for | 
large external gears are the subject 
of a 16-page two-color illustrated cat- 
alog (No. S-54-2) now available from 
the National Broach & Machine Co., 
5600 St. Jean, Detroit 13, Mich. Con- 
cise operating descriptions and ap- 
plication data are included as well 
as specifications and a capacity table 
for the various models. 

Circle Inform-A-Gram No. B6. 


“Surfcenter.” A _ radically new 
super precision universal test center 
which weighs only 21 lbs. and is 12” 
long has been announced by the In- 
spection Devices Co., 5636 Lake Park 
Ave., Chicago 37, Ill. This instru- 
ment may be used on any surface 
plate in vertical, horizontal or an- 
gular position, without use of special 
indicator bases or clamping on of 
angle plates. Inspection Devices has 
literature explaining all. 

Circle Inform-A-Gram No. B7. 

Reamers With Interchangeable 
ges: They cut replacement cost; quick 
change of heads saves time; easy to 
change heads for different models, 
increasing efficiency; and wide range 
of sizes, and left handed spiral flute. 
Illustrations and specifications are 
included in a booklet that gives de- 
tailed coverage of these reamers. The 





| Circle Inform-A-Gram No. B8. 


literature is yours for the asking 
from The Tomkins-Johnson Co., 
| Jackson, Mich. 
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A Simplified Dust Control System 
for collecting three different kinds 
of dusts in small shops is the subject 
of Bulletin 640, No. 2, issued by the 
Aget-Detroit Co., 213 Main St., Ann 
Arbor, Mich. The bulletin illustrates 
installation and relates how emery 
dust; dust from rough grinding op- 
eration and lint from a buffer are 
controlled by a standard Dustkop 
dust collector. 

Circle Inform-A-Gram No. B39. 


Motor-Spindle Drilling. Bulletin 
150 describes in detail the improved 


Model M.S. motor spindle drilling 


and tapping machines made by the 
Edlund Machinery Co., Cortland 38, 
N. Y. Concise tables in this illu- 
strated publication provide pertinent 
engineering data and machine spe- 
cifications. 

Circle Inform-A-Gram No. B10. 


Production Feeding. The Wittek 
Mfg. Co., 4305-15 W. 24th Place, Chi- 
cago 23, Ill., has just issued a con- 
densed bulletin illustrating and de- 
scribing its production feeding equip- 
ment for punch presses. The bulletin 
covers the use and application of the 
Wittek automatic roll feeds, stock 
straighteners and reel stands. 
Circle Inform-A-Gram No. Bll. 


Development of a New Cam Op- 
erating Index Unit to provide pre- 
cision positioning between automatic 
production stations or to provide 
simplified means of timing produc- 
tion drives is related in an illustrated 
brochure available from the Stand- 
ard Tool & Mfg. Co., 740 Schuyler 
Ave., Lyndhurst, N. J. 

Circle Inform-A-Gram No. B12. 


Press Room Equipment. Slide 
feeds, roll feeds, straighteners, stock 
reels, coil cradles, oiler-wipers and 
scrap choppers are illustrated and 
described in Bulletin No. 80, now 
available from U. S. Tool Co., Inc., 
Ampere (East Orange) N. J. Draw- 
ings, specifications and information 
for ordering press room equipment 
also are included in this brochure. 
Circle Inform-A-Gram No. B13. 


Coordinate Comparator. The 
Gaertner Scientific Corp., 1201 
Wrightwood Ave., Chicago 14, III, 
announces the publication of a new 
Bulletin No. 191-53 describing the 
M1233 Coordinate Comparator. This 
instrument is used for measurement 
and evaluation of photographic 
plates. Having a range of 255 mm x 
255 mm and reading direct to 0.001 
mm, it can be used for most linear 
and coordinate measurements of pho- 
tographic records. 

Circle Inform-A-Gram No. B14. 


How To Cut Friction 85% with 
Cleveland Pneumatic Ball Screws is 
explained in a brochure now avail- 
able from the company. Present and 
future applications of the ball screw 
plus a definition of the screw and 
illustrations also are contained. Write 
to the Cleveland Pneumatic Tool Co., 
3781 E. 77th St., Cleveland 5, Ohio, 
or— 

Circle Inform-A-Gram No. B15. 





Magno-Therm Oxygen Recorder. 
The Hays Magno Therm Oxygen Re- 
corder consists of an analyzing sec- 
tion electrically connected to a re- 
mote mounted recording section. A 
bulletin now available from the firm 
shows the operation of each section 
and discusses each separately. Write 
to the Hays Corp., Michigan City, 
Ind., or— 

Circle Inform-A-Gram No. B16. 


Wrist pin holes in automotive pistons are 
given exceptionally fine surface finish 
by this Style 17 Ex-Cell-O Precision 
Boring Machine equipped with new in- 
built motor spindles. these spindles 
positively eliminate any vibration that 
might originate in belts or pulleys. Bore 
diameters are held within .0003” total 
tolerance. The machine both semifinishes 
and finish bores the pin holes at a high 
rate of production. 

For further information on Ex-Cell-O 
Precision Boring Machines see your 
local Ex-Cell-O Representative, or write 
for literature. 


EX-CELL-O 


omen Seek @ Bm men, | 
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Bench Grinders. Universal, Semi- 
Universal, and Plain super precision 
bench grinders are well illustrated 
and described in this booklet now 
available from Crystal Lake Grind- 
ers, Crystal Lake, Ill. Specifications 
and dimensions included. 

Circle Inform-A-Gram No. B17. 


Transfer-Type Machine. This ma- 
chine for drilling, chamfering, boring 
and tapping is illustrated and de- 
scribed in literature available from 
the Michigan Drill Head Co., 971 E. 
8 Mile Rd., Hazel Park (Detroit) 
Mich. 

Circle Inform-A-Gram No. B18. 


There is a MORTON Fixture Clamp 
and Fixture Component to meet your 
most exacting requirements. All pre- 


Metallizing, its practical applica- 
tions, case histories and recom- 
mended methods are the subject of 
literature available from Metallizing 
Engineering Co., Inc., 38-14 30th St., 
Long Island City 1, N. Y. 

Circle Inform-A-Gram No. B19. 


Unloader. Designed for the auto- 
matic unloading of small and medi- 
um size parts from presses and other 
metalworking machines, the Sahlin 
unloader can be supplied with either 
fixed or roll-away base. Complete 
literature is available from Sahlin 
Engineering Co., Birmingham, Mich. 
Circle Inform-A-Gram No. B20. 





cision made of heat treated selected 
steel, cadmium plated and rust proof 
mid-nite black finish. 


Complete Clamp Assemblies or any 
of their Component Parts. ECONO- 
MIZE. Use them as Standards. 


WRITE 


242 1 





DETROIT 20, MICHIGAN 
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Metal Parts Batch Cleaning In 
Minutes. This bulletin describing the 
Magnus Aja-Lif cleaning machines 
will be of interest to all who are 





seeking modern and_ economical 
cleaning methods to reduce cleaning 
time and costs. For your copy of Bul- 
letin 704-AL write to Magnus Chemi- 
cal Co., Inc., Equipment Div., Gar- 
wood, N. J., or— 

Circle Inform-A-Gram No. B21. 


For Highly Polished Expensive 
Surfaces, ‘“Protecto-Mask” provides 
a tough scratch-proof, stain-proof, 
protective covering. A brand new 
folder describing this product is 
available from Mystik Adhesive 
Products, 2673 N. Kildare Ave., Chi- 
cago 39, Ill. 

Circle Inform-A-Gram No. B22. 


Tap Catalog & Price List. A fully 
illustrated bulletin published by the 
Reiff & Nester Co., Lykens, Pa., pro- 
vides complete data regarding sizes, 
flutes and prices for standard taps 
as well as many special taps at 
standard prices. If writing direct to 
the company ask for catalog 10. 
Circle Inform-A-Gram No. B23. 


A Revolving Die Head designed 
for application on the new No. 4 
Model “C” Landmaco threading ma- 
chine has been developed to meet 
the requirements for the precision 
threading of large diameter work- 
pieces. Literature can be had from 
The Landis Machine Co., Waynes- 
boro, Pa. 

Circle Inform-A-Gram No. B24. 


Tow-Line Systems for cost saving, 
“production line’? materials handling 
in warehouses and freight terminals 
are described in a bulletin issued by 
the Nutting Truck and Caster Co., 
1125 West Division St., Faribault, 
Minn. Illustrated are 13 different 
models of floor trucks, in a wide 
range of sizes, with five different 
types of tow mechanism for use 
either overhead or under-floor 
powered conveyors; also included are 
many operation sequence _illustra- 
tions of recent cost saving installa- 
tions. 

Circle Inform-A-Gram No. B25. 
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) A New Tool Holder Bushing elimi- A Toolholder that you can swing Electric Actuators are reviewed in 
si nates retaining rings and spring clips up and down and all around is of- a 64-page catalog published by the 
ie and greatly facilitates set-up on fered by Seaboard Steel Company of AiResearch Mfg. Co., 9851 Sepulveda 
S Brown & Sharpe automatics and sim- America, Inc., 1775 Broadway, New Blvd., Los Angeles 45, Calif. The 
- ilar machines. For further informa- York 19, N. Y. For literature write descriptive booklet outlines the ap- 
tion and catalog write to Barnaby direct to the company, or— plications and specifications of 20 
Mfg. Co., Inc., 74 Knowlton St., Circle Inform-A-Gram No. B31. basic types. 
Bridgeport 3, Conn. Circle Inform-A-Gram No. B33. 
Circle Inform-A-Gram No. B26. Coil Loading Hooks for coils of 
1,000 to 40,000 pounds. These hooks Heating Elements for electric fur- 
Hydraulic Cylinders. A new ex- save time, save manpower, increase naces and kilns are featured in a 
tensive line of hydraulic cylinders safety, speed production, stand hard “Hot Rod” bulletin prepared by the 
has been announced by the Hydrau- use and reduce costs. Read all about Norton Co., Refractories Div., Wor- 
lic Power Div., Hydraulic Press Mfg. them in literature available from the cester 6, Mass. Technical data, uses 
Co., Mount Gilead, Ohio. For easy F. J. Littell Machine Co., 4127 and accessories of Norton Crystolon 
reference, HPM offers a_ catalog Ravenswood Ave., Chicago 13, III. heating elements are given. 
showing the features of the new Circle Inform-A-Gram No. B32. Circle Inform-A-Gram No. B34. 
cylinders. 
Circle Inform-A-Gram No. B27. 
Universal Live Center. Extreme 
accuracy and load carrying capacity 
beyond most usual requirements are 
claimed for a new medium priced 
live center introduced by Ideal In- 
al dustries, Inc., 5186 Park Ave., Syca- 
ig more, Ill. An illustrated bulletin is 
i1- available from the manufacturer. 
1i- Circle Inform-A-Gram No. B28. 
r- 
Rubber Seals. A new 16-page bro- Fi 
chure documenting in detail the pro- Sf 
duction and application of rubber irs 
ve “OQ” ring seals has been published by 
es Dept. KP Minnesota Rubber and \ 
of, Gasket Co., 3630 Wooddale Ave., ROTOR PENCI L } \ 
rw Minneapolis 16, Minn. Included in 
1S the brochure are sections on end AIR GRINDER f 
ve products, “O” ring sizes, dash num- a 
nl- bers and variable tolerances, dimen- | 
sional data for installation of stand- | 
ard size “O” rings, cross sectional 
lly drawings of correct and incorrect in- 
he stallations and methods of utilizing 
r0- “QO” ring sealing properties. 
es, Circle Inform-A-Gram No. B29. 
re This Bulletin, AM-54, gives all of 
es the features and specifications of 
the Hamilton A-M super sensitive 
SPECIFICATIONS 
eee Pree eee 13 ounces 
LENGTH cece wvecce ‘ 53,4” 
¥ — mee 
; COLLET . vee e 1/8” of 1/4” 
na- 40,000 R.P.M. THIS TOOL WILL Equipment (Stonderd) 
eet PAY OFF FAST 8 ft. hose ond air strainer. Push 
ion IN 1001 JOBS. throttle.Collet wrench. 1/4” 
rk- POWERFUL! ASK FOR BULLETIN a 
aan NO. 42. Reneane een a 
we Only 13 ounces AIR O'TOOL saeuaeiias tie airadia 
Steel rear head. (right angle 
Handy suspateallciliii snd 
ing, Rugged - Steel 
ing 
lals 
by 
= XO} Ke); WKeleye 
ult, | THE 
ent | is CLEVELAND, OHIO 
ride i 
rent | 
use 
loor precision small hole drilling machine. 
are f= It is available from the Hamilton 
tra- Tool Co., Ninth St. at Hanover, Ham- CIRCLE INFORM-A-GRAM KEY NO. 93 
lla- §  ilton, Ohio. 
Circle Inform-A-Gram No. B30. 
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The New Helicarb Helical Carbide 
Slab Mills, developed for heavy stock 
removal on wide slab cuts, are de- 
scribed in literature available from 
the Sonnet Tool & Mfg. Co., 576 N. 
Prairie Ave., Hawthorne, Calif. 
Circle Inform-A-Gram No. B35. 


Applying Layout Ink. A new meth- 
od of applying design layout ink, 
utilizing layout ink pens and a spec- 
ial bulk layout ink has been de- 
veloped by Crown Industrial Prod- 
ucts Co., 808 Amsterdam St., Wood- 
stock, Ill. Literature on this unique 


method is available. 
Circle Inform-A-Gram No. B36. 


Chucking Reamers are illustrated 
and described in Bulletin 10 availa- 
ble from the 20th Century Mfg. Co., 
Libertyville, Ill. Discussed are Supe- 
ream reamers in decimal sizes. 
Circle Inform-A-Gram No. B37. 


Hydraulic Overload Pitman. Just 
off the press is a folder describing a 
hydraulic overload pitman which re- 
portedly will eliminate such punch 
press troubles as bent or broken 
crankshafts; broken frames and 
broken tools and dies. The brochure 
is available from Dayton Rogers Mfg. 
Co., Minneapolis 7, Minn. 

Circle Inform-A-Gram No. B38. 
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A Drill Jig Bushing catalog con- 
taining a new conversion chart is 
now being offered by the Ex-Cell-O- 
Corp., 1200 Oakman Blvd., Detroit 
32, Mich. 

Circle Inform-A-Gram No. B39. 


A New Portable Lift Table in four 
load capacities of 1,000 to 6,000 


| pounds permits table top rotation 





through 360°. Temporary Bulletin 
No. 957 illustrates and describes this 
unit. The literature is available from 
the Lang Lift Co., 4275 N. 124th St., 
Milwaukee 10, Wis. 

Circle Inform-A-Gram No. B40. 


Die Polishing Machine data, in- 
cluding specifications, operation and 
description are contained in this il- 


| 
HIGH SPEED | SPECIAL | RIGHT HAND TAPS : 
| A Variable Speed Control for 
lathes and other machines powered 
uae THREAD a tuna SIZE. THREAD by fractional and one-horsepower 
4 32-48-60-64 38 12-16-18-20-27-28-32-36-40-48 1-3/4 8-10-12-14- DC motors, has been announced by 
6 ~—— 7/16 —-12+16-18-22-24-27-28-30-32-36- 119/18 jn ar | the Electro Products Laboratories, 
8 40 6-18-20 | 4501 N. Ravenswood Ave., Chicago 
7 32-40 1/2 12-14-16-18-22-24-26-27-28-30- 1-7/8 8-10-12-14- | 40. Til Cc a . 
: > 1e-18-20-04 ‘ , omplete details and pic- 
; One 9/16  16-20-24-27-28-30-32-40-48 1-15/16 21.1016 ™ tures can be had from the company. 
4-28-32 5/8 12-14-16-20-24-27-28-32-36-40 . i ia 
. Sess i. pane ttn P 4-1/2-8-10- Circle Inform-A-Gram No. B4l. 
48-64 3/4 9-11-12-14-18-20-24-26-27-28-32 12-16-18-20 " 
2 20-20-32-28 13/16  10-14-18-20-32 Heyy ees A New Ball Micrometer has been 
1/16 60-64 jd eens 2-3/18 12-16 announced by the AA Gage Co., 356 
5/6472 ie ae ae 2-1/4 4-}4-8-12- Fair St., Detroit 20, Mich. This ball 
3/32 «48 10-12-16-18-20-24-27-32-40 14-16-18 " : Purge a ae 
- pa ar pees fe hy Le . micrometer is used in place of separ- 
/8 -1/ 2-3/ 2-16-1 ; : ‘ : i 
5/32 32-36-40 1-3/18  8-10-12-14-16-18-20-24 2-1/2 810-12 | ate rolls in checking non-parallel 
0/64 36-40 1-1/4 8+10-14-16-18-20-24-32 fe ay | | parts and is especially useful in 
3/16 20-24-32 ‘a> Sachenaeaeen 23/4 16 M | | checking tooth thickness and pitch 
13/64 ete 1-7/16  8-10-12-16-18-20-24 aa eS | diameter gears. Full data can be 
1/4 18-24-26-27- oe —— 3-1/4 8-12-16 | obtained from AA Gage. 
30-32-36-40 . 3-1/2 812-16 1 =? 
en 30-32-9800, 1-858 6¥G-8-10-12-19-16-18-20-24 7 «(CS Circle Inform-A-Gram No. B42. 
28-32-40 1-11/16 _10-12-14-16-18-20-24 4 8-12 
| 
| 
| 


HIGH SPEED LEFT HAND TAPS 





























lustrated brochure put out by the 








SIZE THREAD SIZE THREAD | SIZE THREAD Hartford Special Machinery Co., 
0 80 3/8 16-24-32 | 1-3/8 6 -8-10-12-16-18-20-24 Hartford 5, Conn. This machine, 
1 56-64-72 7/16 14-20-28 1-7/16  8-10-12-14-16-18-20 re 8 : K 
2 56-64 V2 12-13-20-28 | 1-1/2 6 +B+10-12-16-18-20 which is completely motorized, can 
3 56 9/16 12-1+20-24 |  1-9/16 8-10-12-16-18-20 accommodate almost any style of die 
4 32-36-40-48 58 11-12-18-20-24 | 1-5/8  B10-12-14-16-18-20 mech as Gi ai és d f 
5 40-44 11/16 11-16-24 1019/18 8.10-10-14-16-10-20 such as dies used in drawing rods, 
6 32-36-40 /4 10-16-18-20 1-3/4  Be10-12-14-16-18-20 | bars and tubing, as well as deep 
8 32-36-40 3 | 4413/16 8-10-12-14-16-18-20 
10 24-30-32-40 8 9-12-14-18-20 | ey 4 ee RE wd | drawing dies. 
4 8-12-14-16-18-20 - -12-14-16- er 
MP pe ad 1-1/8 7-12 | 1-15/16 8-10-12-14-16-18-20 Circle Inform-A-Gram No. B43. 
6/18 —-18-20-24-28-32 1-1/4  7-12-16-18 2 4445-10-12 
. Multiple Plunger Pillar Presses are 
e SPECIAL AND LEFT HAND DIES IN STOCK given extensive coverage in a book- 
: h : let recently published by the Water- 
NOTE: Oversize, Undersize, Metric, 64th and 32nd 









| bury Farrel Foundry & Machine Co., 
| Waterbury, Conn. Complete specifi- 
| cations and capacities are given in 
| tabular form for six sizes of presses. 
The bulletin also illustrates several 
sizes of the machines and pictures 
examples of the type of work pro- 
duced on them. Close-up views show 
details of important portions of the 
tooling arrangment. 
Circle Inform-A-Gram No. B44. 


Size Taps Available for Quick Delivery. We 
stock Special Sizes in High Speed Milling 
Cutters, Slitting Saws, End Mills, and Reamers 


Dealer Inquiries Invited 


MPANY, IN 
ECIALISTS 
EW YORK 13, N. Y. 























att 





fe ss 7 





or 
od 
er 
Dy 
2S, 
50 
c- 
iy. 


in- 
ind 

il- 
the 
0. 
ine, 
can 
die, 
ds, 
eep 


are 
ok- 
ter- 
Co. 
cifi- 
1 in 
ses. 
eral 
ures 
pro- 
how 
the 








MAY, 1954 


Bolster Bolts with a tensile 
strength of 149,500 psi minimum are 
now being manufactured by the 
West Point Mfg. Co., 26935 W. 7 Mile 
Rd., Detroit 19, Mich. These bolts 
are made to J.I.C. standards and 
come in lengths from 4” to 22”. Lit- 
erature is available on description 
and prices. 

Circle Inform-A-Gram No. B45. 


A Portable, Ultrasonic Instrument 
for measuring the thickness of steel 
sheet where only one surface is 
available, for checking the continuity 
of bonds and for testing raw stock 
for laminar defects has been put on 
the market by Sperry Products, Inc., 
Danbury, Conn. The firm offers com- 
plete descriptive literature. 

Circle Inform-A-Gram No. B46. 


Precision Vernier Height Gage. 
This instrument has a moveable main 
scale for measuring up or down from 
any given point. Other features, plus 
illustrations and specifications are 
contained in a catalog offered by the 
Brand Tool & Supply Co., 907 S. 
Victory Blvd., Burbank, Calif. 
Circle Inform-A-Gram No. B47. 


The Ultrasonic Machine Tool that 
“magically” machines the hardest of 
materials is illustrated and described 
in a bulletin available from the Shef- 
field-Cavitron Div., Sheffield Corp., 
Dayton 1, Ohio. Machining on this 
unit is accomplished without chang- 
ing, in any way, the surface appear- 
ance, physical properties, chemical, 
electrical, magnetic or metallurgical 
character of the material. Data in 
the literature includes specifications 
and applications. 

Circle Inform-A-Gram No. B43. 


For Measuring Surface Roughness. 
Micrometrical Mfg. Co. has this il- 
lustrated bulletin available describ- 
ing the firm’s in-plant demonstration 


Profilometer 
Demonstration 
in your plant! 





service on the Profilometer. Copies 
can be had on request from Micro- 
metrical Mfg. Co., 345 S. Main St., 
Ann Arbor, Mich. 

Circle Inform-A-Gram No. B49. 
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Band Saws. Hard edge flexible 
back band saws made by W. O. 
Barnes Co., Inc., 1297 Terminal Ave., 
Detroit 14, Mich., are illustrated and 
described in a circular now available. 
Circle Inform-A-Gram No. B50. 


Tapping Machines built for heavy 
duty precision service are illustrated 
and described in a bulletin available 
from the Kaufman Mfg. Co., Manito- 
woc, Wis. Described is a hydraulic 
combination drilling or tapping unit 
in a single-head machine. 


Air Chucks & Air Cylinders are Circle Inform-A-Gram No. B52. 


principal features of a new brochure 
currently available from the Whiton 
Machine Co., Howard St., New Lon- 
don, Conn. Also described is the 
Whiton Micro jaw set, an unusual 
accessory which provides precision 
adjustment of chucks having Ameri- 
can Standard serrated type jaws. 

Circle Inform-A-Gram No. B5l. 


Clutches. Basic construction, in- 
stallation and lubrication are some 
of the technical points covered in an 
illustrated catalog on over-running, 
indexing and backstopping clutches 
issued by the Formsprag Co., 23601 
Hoover Rd., Van Dyke, Mich. 
Circle Inform-A-Gram No. B53. 


Tools from LEHMANN BORING TOOL 


used in the multiple facing operation 






Photos 
courtesy of 
Moline Tool 
Company 






he hydraulic feed milling 
machine shown above was 
made by the Moline Tool Com- 
pany of Moline, Illinois, for the 
milling of the sides of the main 
bearings of cylinder blocks for 
a large engine manufacturer. 


LEHMANN BORING TOOL 
furnished the precision bars, 
heads and tungsten carbide cut- 
ters circled above which machined 
the multiple straddle facing op- 
eration. The close-up view at the 
right shows the bottom of the eon : . 
cylinder block and the sides of Cy 35 years top engineering experience, with a 
the main bearings after milling. wide range of practical ability to assure suc- 
cessful application to your needs. 


You can depend on LEHMANN 


@ For technical tooling help —for interchange- 
ability, economy and accuracy in all your bor- 
ing tool needs, whether simple or complicated. 






@ Write for Catalog BT-12, or tell us your prob- 
lems for an estimate without obligation. 
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Profile Grinder. The Rice Pump 
& Machine Co., Belgium, Wis., offers 
an illustrated bulletin on a machine 
for high-speed precision grinding of 
external and _ internal contours, 
curved, odd and irregular surfaces. 
Circle Inform-A-Gram No. B54. 


Rotorseals for trouble-free trans- 
mission of air, liquids or gases are 
illustrated and described in a bulle- 
tin put out by the Fawick Airflox 
Div., Federal Fawick Corp., 9919 
Clinton Rd., Cleveland 11, Ohio. In- 
cluded in the brochure are specifica- 
tions and dimensions. 

Circle Inform-A-Gram No. B55. 


2 to 11 Operations 


Circle Inform-A-Gram No. B57. 


OPERATIONS... 


(Hur CoStS. 


SUBSLAND 


RILLS 


Simultaneously Accomplished 


The Subland type taper roughing reamer 
eliminates more than 70% of the torque 
encountered with conventional type taper 
roughing reamers because it is a right-hand 
spiral, freely end cutting tool. This reduction 


A New Oil Recovery Unit reduces 
manufacturing costs and _ avoids 
water pollution. Read all about it 
in literature now available from the 
Pioneer Pump Div., Detroit Harves- 
ter Co., 2750 Guardian Bldg., Detroit 
26, Mich. 

Circle Inform-A-Gram No. B56. 


Designed for Maximum Rigidity, 
the new type Schmaltz APF double 
column way grinders can also be 
used as regular surface grinders. 
Literature on the machines is avail- 
able from Parker Machine Co., Inc., 
158 Pioneer St., Brooklyn 31, N. Y. 










of torque eliminates flute breakage and 
wedging which lengthens tool life by as much 
as ten times. At the same time, with a 
Subland, the job can be done two to five times 
faster, leaving a cleaner hole for the finishing 
reamer. Properly applied, a Subland can 
accomplish two to eleven operations at one 
time. Send part, print, tool layout, shank and 

















over-all length requirements for prints and 
prices. Let Mohawk cut your production costs 
with properly applied Sublands. 

ww 

} 4 









“yy, 
_TOOLS, Inc. 


T 910 & WAIN ST, MONTPELIER, OHIO 











works like a core drill to 
effectively rough your tapered 
hole. 


SEE JUNE ISSUE FOR 
SUBLAND DRILL-CHAMFER 


worlds largest producer of Sublaniy 
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TOOL 


for locating centers or other pre- 
determined points regardiess of shape 
or varying sizes of parts, within 001” 
HORIZONTALLY AND VERTICALLY 


BLACK DRILL COMPANY, INC., 1400 E. 222d St, Cleveland 17, Obie 





“Center-Finder” Vise. A bulletin 
illustrating and describing the “Cen- 
ter-Finder” vise has been made 
available by the Black Drill Co., Inc., 
1368 E. 222nd St., Cleveland 17, Ohio. 
Circle Inform-A-Gram No. B58. 


Use of a Live Head which rotates 
freely on the stock stop during screw 
machine and turret lathe operations 
completely eliminates marring of 
the finished end during stock feed. 
For complete information write to 
Barnaby Mfg. Co., 74 Knowlton St., 
Bridgeport 8, Conn., or— 

Circle Inform-A-Gram No. B59. 


Fabricating Sheet Metal. A refer- 
ence book illustrating and describ- 
ing machines, tools and dies for fab- 
ricating sheet metals (Catalog 154) 
is now being offered by the Ward 
Machinery Co., 564 W. Washington 
Blvd., Chicago 6, Ill. The equipment 
described is confined to products of 
nationally known manufacturers for 
whom Ward is the recognized distri- 
butor. 

Circle Inform-A-Gram No. B60. 


Specialized Production Equipment. 
“Engineering Excellence that does 
the never-before now” is the theme 
of this looseleaf catalog in which 18 
representative special machines are 
illustrated and detailed. Tooling and 
the parts processed by each piece of 
specialized equipment, also are 
shown. The booklet is published by 
the Peerless Production Co., 19451 
Glendale, Detroit 23, Mich. 

Circle Inform-A-Gram No. B6l. 


Lathes. A 36-page booklet featur- 
ing Axelson lathes is now ready for 
distribution. Featured are the Axel- 
son foundry, engineering and design 
departments, metallurgical control 
and machining operations. The 
reader will get a good idea of the 
methods and procedures behind the 
production of heavy duty precision 
lathes. The booklet is available from 
Axelson Mfg. Co. Div., Pressed Steel 
Car Co., Inc., 6160 S. Boyle Ave., 
Los Angeles 58, Calif. 

Circle Inform-A-Gram No. B62. 
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Easco Etcher & Demagnetizer. Full 
details, including operating instruc- 
tions on this four-in-one unit are 
given in Bulletin 544 available upon 
request from Electro Arc Sales Co., 
5270 Geddes Rd., Ann Arbor, Mich. 
Circle Inform-A-Gram No. B63. 


‘Spindles & Needles.’ If faulty ma- 
chining has you on ‘spindles and 
needles’ so to speak, the Whitnon 
Mfg. Co., New Britain, Conn., offers 
an answer in its new catalog of 
Spindle Ideas for getting the most 
out of your present machines. 
Circle Inform-A-Gram No. B64. 


The Superfinishing Process has 
made tremendous strides in the past 
few years and a new catalog record- 
ing this progress is just off the press. 
It includes a brief description of the 
process; complete specifications on 
the 12 machines and five attachments 
available for this work; plus infor- 
mation and photographs on 28 dif- 
ferent job applications. Write for 
Form 1169 to Gisholt Machine Co., 
1245 E. Washington Ave., Madison 
10, Wis., or— 

Circle Inform-A-Gram No. B65. 


Burnishing & Pivot Polishing Ma- 
chines, embodying the latest ad- 
vances for extremely accurate sizing, 
are illustrated and described in a 
bulletin available from Carl Hirsch- 
mann Co., Inc., 30 Park Ave., Man- 
hasset, N. Y. The booklet shows how 
the machines combine work-harden- 
ing, minute shaving and polishing in- 
to one single operation. Also, it 
pictures numerous typical jobs, for 
which total machining times are 
given in seconds. 

Circle Inform-A-Gram No. B66. 


You Are Invited! To get acquainted 
with R. Krasberg & Sons Mfg. Co., 
2501 Homer St., Chicago, Ill. They 
make tools, dies, gages and stamp- 





ings and in a light hearted, but in- 
formative manner introduce you to 
the people who make the products 
and to the products themselves. 
Circle Inform-A-Gram No. B67. 


Standard Carbide Tools. Informa- 
tion on carbide grades, applications 
and late developments in the carbide 
field are contained in literature now 
available from the Adamas Carbide 
Corp., Kenilworth, N. J. 

Circle Inform-A-Gram No. B68. 


Mechanical Data Book. This pub- 
lication contains complete informa- 
tion on centrifugal coolant pumps 
and hydraulic piston-type oil relief 
valves made by the Fulflo Specialties 
Co., Inc., Blanchester, Ohio. You can 
write direct to the company for your 
copy, or— 

Circle Inform-A-Gram No. B 69. 





































Check your labor costs 


— your “down-time"— and order 


PORTER PUNCHES 


— for immediate delivery. 
Save time — save money 


—with top quality 


punches and die buttons. 


Look to Porter for 


the punch you need... 
when you need it / 


Remember — you don't 
save by:making your 
own punches — you lose. 
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Information on precision hori- 
zontal bench milling machines is 
available in a folder offered by Elgin 
Tool Works, Inc., 1770 Berteau Ave., 
Chicago 13, Il. 

Circle Inform-A-Gram No. B70. 


Machine Vises. Now available is 
a precision vise constructed for such 
heavy duty work as milling, drilling, 
grinding and other machine opera- 
tions which require a rugged holding 
device. Complete details will be 
furnished by the Chicago Tool and 
Engineering Co., 8383 S. Chicago 


Ave., Chicago 17, Il. 
Circle Inform-A-Gram No. B71. 


own punches is 1 
and expensive. 


Here's why: 


i. PORTER PUNCHES are 
available for inmediatdl 
delivery. 

toe they save time) 
— money — by keep-' 
ing your expensive. 
help at profitable jobs, 

2. PORTER PUNCHES are! 
made to "stand the gaff." 

Sr ote ig punches made 
in your shop are 
probably made from} 
“available” material | 

. often the wrong’ 
metal for the job. | 


3. PORTER PUNCHES are 
offered in standard—and 
decimal sizes. 

sak §0 your experi- 
enced help doesn’t 
spend costly time 
“whittling.” 

4. PORTER PUNCHES are 

reasonably priced. 
eft fags only a “special- 
ist” can make punches 
as well—or as inex- 
pensively. 


PRODUCTS / 
Porter Punches are in | 
stock in all principal cities. 
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compare YOUR drill fixture COSTS with 
ANCHOR BUSHING templates 


Anchor Bushing drill templates, using Your TOOLING COSTS are reduced in ; 































sheet metal or laminate plastic materials, simplified design and fabricating methods. Standard Anchor Bushings for 
are made flat or in compound curved forms Your MATERIAL DOLLARS go further so chest metal or Sbaagies. 
at a fraction of cost and time required for by using inexpensive hardened steel 
similar conventional drill fixtures. Anchor Bushings and sheet metal or plas- 


tic materials. Your PRODUCTION JOB 
TIME is conserved since lightweight 
Anchor Bushing templates reduce worker 
fatigue and storage problems. 














Compare your drill tooling methods, as Nutplate Anchor Bushings 

have leading aircraft tooling departments, praclde snes shemewee 
x i scfew and rivet attachment 

with the Anchor Bushing Method. holes in one bushing. 


Ask today for our Anchor 

Bushing Catalog — it de- 

scribes methods, bushing yay -§ 
emg, 


styles, sizes and prices. 





Solar Aircraft Company, San Diego, One piece Anchor Bushings for 
craftsmen use contoured Anchor Bush- laminate plastic materials. Im- 
ing drill template on nacelle of bedded into plastic before 
Lockheed P2V Neptune aircraft. heat hardening process. 


THE 4h RIVET TOOL COMPANY 


8924 BELLANCA AVENUE * LOS ANGELES 45, CALIFORNIA 
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HIGH SPEED BAND SAWS ———_ 
GREATEST toSt SAVER IN METAL CUTTING 



















Tremendous savings of time and money are effected in trim- 
ming formed parts with Tannewitz High Speed Band Saws, 
for not only are the cuts made exceedingly fast,and smoothly, 
but in most cases no jigs or rests of any kind are required. 
Sheets of both hard and soft steel, and even such metals as 1” 
armorplate are handled with great advantage by this method, 
and it is ideal for trimming malleable and steel castings. By 
all means get the complete facts and learn of the many oppor- 
tunities for boosting production and lowering costs that Fric- 
tion Sawing with Tannewitz High Speed Band Saws offers. 
Write for circular. 
fer trimming castings of all metals write for bulletin on “Foundry 


Band Saws”. ey GL-6-1729 


SAWING MACHINERY SPECIALISTS 


The TANNEWITZ WORKS wrecnican 
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We can NOW supply the correct 


PRECISION SPINDLE 
... for every grinding job 


Bearings, Inc. is an authorized distributor 
of finest spindles for every purpose 


PRECISION 
SPINDLES 


The Pope Precision Grinding Spindles are prime examples 
of mechanical ingenuity and production skill. They give you: 


}. Constant Production of Finely and Uniformly Finished Surfaces. 
2. Cool Operation at High Speeds Over Long Periods. 

. . : one 

$$. Permanently Lubricated — Permanently Preloaded. No oiling or 


greasing. Nothing to renew, replace or adjust throughout the 
entire life of the bearings. 


WHITVON GRINDER SPINDLES wreavity spring pre- 


loaded to keep spindle radially and axially rigid. Sparks out 





fast, leaving an excellent finish. Rigid enough for crush dressing 
and perfect contour grinding. Constant adjustment from spring 
preload keeps spindle rigid regardless of wear or temperature 
change. 








PEM mStar! ctlow 
“* 


\--—-o- ooo ee eee ee ee Se ucusce ook 
| Bearings, Inc., 3634 Euclid Avenue, é AFBDA ry 


lCleveland 15, Ohio 


= 
Sy 
2 


! Gentlemen: 
j 





} Please send me further information on 





1] Pope Precision Spindle C1] Whitnon Grinder Spindle 
AKRON — CANTON — CINCINNATI | Name ae ee | ee ee 
CLEVELAND — COLUMBUS *~ DAYTON — ELYRIA ‘Firm 
HAMILTON — LIMA — MANSFIELD Address 
TOLEDO — YOUNGSTOWN — ZANESVILLE City _Zone State 
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TONGUE SANDER IS IDEAL FOR SMALL I. D. WORK 


A machine offering a great variety of appli- 
cations is the tongue sander designed for the 
small I.D. sanding of miscellaneous metal parts. 
In and around the Indianapolis area, several 
plants are successfully producing finished work 
on these machines. 

Specifically, the tongue sander is now being 
used to sand the I.D. of bomb straps, cut-outs, 
horn rings, jeep gas tank necks and the like. 


Successfully used for 
sanding the flash in 
the rings of forged tin 
snips is this tongue 
sander. 





The model pictured above was built by the 
Behr-Manning Corporation and has been suc- 
cessfully used to sand the flash in the rings of 
forged tin snips. It uses a ¥2” x 132”, 80-X 
Resinall Metalite cloth belt; and, because the 
nose pulley is only 7g” in diameter and 9/16” 
wide, it is easy to see no difficulty was encoun- 
tered in sanding the 2-3/8” long by 1-1/4” wide 
ring in the tin snips. To allow greater work 
pressure, a small platen was placed in back of 
the belt. 

In many applications, Behr-Manning found 
it unnecessary to use a nose pulley bearing as 
small in diameter (7/8”) as the 38 KTT Fafnir 
bearing which was used on the model pictured 
here. So, bearings of greater diameter were 
tested and it was reported the larger the dia- 
meter, the less bearing trouble users of the 
tongue sander will encounter. 

In the event belts wider than 1/2” are con- 
sidered for use, it is recommended that two 
bearings be pressed into a crowned sleeve to be 
used as the nose pulley. When a single bear- 
ing is used as the nose pulley, Behr-Manning 
grinds a crown into the outer race to facilitate 
belt tracking. The belt, also, is twisted over 
the backstand idler pulley to prevent the grain 
side from abrading the pulley. 


4 es , 





Inside contours on tin snips are blended on a tongue sander 
which uses a 2” Metalite cloth belt. 


Power for the tongue sander is furnished by 
a 1725 rpm, 3/4 hp single phase, 110-220 volt, 
AC, fully enclosed motor which was used with 
a 5-1/2” diameter pulley that generated 2600 
sfpm belt speed. 








NEW SPINDLE LINE 
SPEEDS SPECIAL MACHINE 
BUILDING 


A new line of mass-produced standard 
spindle assemblies, which can be used profit- 
ably to simplify designing and the manufac- 
turing of special machines has been introduced 
by Russell T. Gilman, 
Inc., 2410 N. Farwell 
Ave., Milwaukee 11, 
Wis. Drills, reamers, 
taps, end mills and 
other tools of similar 
sizes can be accommo- 
dated on these spindle 
assemblies at a sub- © 
stantial savings in time 
and cost. Spindle _ 
sockets are furnished ** 
for either a #10 or 
#1 Morse taper shank, or %”, 3/16” or 4” 
maximum capacity collets. Overall dimen- 
sions of the spindle assemblies run from 45%” 
to 8” length and from 158” to 24%” diameter. 
Circle Inform-A-Gram Key No. Fl. 
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FAMOUS SUPERIOR DIE SETS 
NOW AVAILABLE FROM JERGENS 








FEATURING REMOVABLE CAP GUIDE PINS 


Enjoy the decided superiority of SUPERIOR DIE SETS and 
SUPPLIES including die springs, layout dies, lubricants, pins 
& bushings, bolster plates, etc., immediately available from 


ONE STOP SERVICE FOR THE 
FOLLOWING TOOL ROOM NEEDS 


ACME STANDARD BUSHINGS: 
Drill Jig Bushings and Liners stocked 


in ASA & Acme Standard finished or f . P . . 
with Grinding Stock; Liner pins and Jergens. Superior Die Sets are available with easily removed 


ee oi Sane. oe ee Se cap guide pins that save time, effort, minimize danger of dam- 
FASTENERS & LOCATORS: age to costly dies. 


Socket Set Screws; Hex & Socket Head 
Cap Screws; Shoulder Screws; Flat 
Head Cap Screws; Pipe Plugs Regular 
& Dry Seal; Dowel & Taper Pins + 


Superior Die Sets and Accessories are distinguished for their 





.002 Dowels; Allenuts; Hex Head Nuts, 
Screws, Washers. 


JERGENS STANDARD 


long, accurate press runs—their precision manufacture of qual- 
ity materials and for their exclusive safety features which 
safeguard against injury to handlers plus easier lifting and 









COMPONENTS: 


Over 500 Standard parts including: 
Blank Jaws; Sine Fixture Keys; Clamp 
Shoe Assemblies; Thumb Screws; Jig 
Rest Buttons; Quarter Turn Screws; 
“C"’ Washers; Hand Wheels; Strap 
Clamps; Studs; Tee Set Kits, etc. 


manipulating. 


All these quality Superior features mean time, material and 
labor savings for you. 








Write for complete specifications and price list. 








TOOL SPECIALTY CO. 


712 E. 163rd St. 


BETTER TOOLS AT LOWER COST 


CLEVELAND 10, OHIO 
KEnmore 1-2015 
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New Machines Test Strength of Auto Axles 


Newly-developed machines for 
testing automobile axles are so 
tough they can twist a steel 
shaft until it resembles a cork- 
screw. 

Members of Ford Motor Com- 
pany’s engineering staff at Dear- 
born, Mich., use the machines, 
called axle dynamometers, to 
place heavy loads on axle as- 
semblies for long periods | to test — 


their strength and determine the 
point of breakdown. 

Before a complete axle failure 
occurs, technicians can discover 
weak spots in the metal struc- 
ture or design by means of con- 
tact microphones attached to 
each dynamometer. 

The microphones, similar to 
those used on electric guitars, 
amplify” the sounds of a forth- 














make TELCO your headquarters 
















TOOL DIVISION: 


| Drills, Tops, Carbid 
| Tools, Rotary Flee, End 
; ills, Milling Cutters, © 
Diamond Wheels, Air & tors, 
Hydraulic Cylinders, 
Valves & Controls, Ma- 
 chinery & Equipment. 







TRUMAN E. LONGLEY CO. 


4030 SUPERIOR AVENUE 
CLEVELAND 3, OHIO 
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Your most comprehensive, complete 
scientific steel treating services 


UNDER ONE 





ROOF... =. 


LAKESIDE 


STEEL 
IMPROVEMENT 


Our Serwtcees: 


Electronic Induction Hardening, 


: a 5 ; Carbonitriding, Flame Harden- 
How can one source more completely — and more ing Heat Treating, Bar Stock 
economically — serve all of your steel treating needs? Treating and Straightening (mill 
For the complete range of scientific steel improvement lengths and sizes), Annealing, 
caruices ehere in : home z pene there the Stress Relieving, Normalizing, 
services there 1S one Pp ani im your area — where he Pack, Gas or Liquid Carburizing, 
application of scientific method to scheduling, material Nitriding, Speed Nitriding, Aero- 
handling and controlled production lowers your costs c¢#sing, Chapmanizing, Cyanid- 


on a better job. This is the Lakeside plant. So for large 


ing, Sand Blasting. 
Physical Testing. 


Laboratory 


or small quantities — from giant parts to handfuls — 


you'll find Lakeside’s facilities your best choice for 


complete service. 


" [obese 


Send for the New Pictorial 
Lakeside Handbook Today! 


Cel frysroverical (a 








@ sais 1aKesive AVE. 


CLEVELAND 14, OHIO 


TAL TREATING INS! 
HENDERSON 11-9100 
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coming breakdown and relay 
them to a control tower. 

For example, when a gear 
tooth approaches the breaking 
point under the stress put on it 
by the dynamometer, it gives a 
tapping sound. 

In a typical heavy-duty test, 
technicians “run” axles under 
maximum loads for 1,500 hours 
in a 12-week period. This is the 
equivalent of about 50,000 miles 
over the road. 

While tests are in progress, 
technicians check axle loads, 
speeds and temperatures by 
means of automatic devices. Af- 
ter being tested, each assembly 
is taken down for examination 
of its parts and its resistance to 
fatigue. 


300-PAGE CATALOG 
GIVES COMPLETE 


BEARINGS, INC. DATA 


Bearings, Inc., 3634 Euclid Av- 
enue, Cleveland, Ohio, who dis- 
tribute 48 lines of bearings and 
bearing specialties, have an- 
nounced the issuance of a new 
300 page catalog giving complete 











information on every size and 
type of bearing distributed by 
them. 

The catalog is being made 
available to buyers and shopmen 
who have a continuing need for 
this type of information. 

Bearings, Inc. also issue, from 
time to time, catalogs on specific 
types of bearings and bearing 
specialties. 

Bearings, Inc. operates 28 
branches in Ohio, Indiana, Penn- 
sylvania, West Virginia, New 
Jersey and Kentucky. 
Inform-A-Gram Key No. F2. 











Se a ae ee a a 





a Ft fm = + ee See 


nr ee 











S, 


Vy 
3 
ly 
n 


and 
by 


ade 
nen 
for 


rom 
cific 
ring 


; 28 
onn- 
New 








MAY, 1954 





Use postage-free Inform-A-Gram Key Number Card for your request 


OPERATOR’S SLIDE RULE 


poga) LOUGH / mows cast Mico | BRASS 
Fotovere| STEEL! STEEL | IRON | STEEL) ANG 
| 1S0 | 230 | 270 | dao | jis if 


$540 ros 30 juve: 


BROWE TONS /INIDM 
TENSHE 


TENSHE TENSILE 





This calculator gives speeds and 
feeds at a glance for milling opera- 
tions. Readings are given for tough 
steel, medium steel, cast iron, phos- 
phorous bronze, mild steel, brass and 
aluminum. It is offered by Clarkson, 
Inc., 320 Ontario St., Toledo 2, Ohio. 
Circle Inform-A-Gram No. Cl. 


Machinability of Free Cutting 
Brass is compared with that of leaded 
steel in a 48-page booklet just pub- 
lished by Titan Metal Mfg., Belle- 
fonte, Pa. Complete with charts and 
diagrams, the booklet depicts brass 
and leaded machinability as meas- 
ured by wear on cutting and drilling 
tools. 

Circle Inform-A-Gram No. C2. 


Cutting and Grinding Procedures. 
Here is a pocket size 44-page booklet 
on cutting and grinding procedures. 
It contains charts and graphs show- 
ing recommended concentrations for 
machining different metals in all 
metal-working operations, as well as 
comprehensive technical data _ per- 
taining to increase production and 
prolong tool life. For your copy 
write to Master Chemical Corp., 13 
Huron St., Toledo 1, Ohio, or— 
Circle Inform-A-Gram No. C3. 


Friction Sawing. General informa- 
tion on the friction sawing of sheet 
steel, non-ferrous metals, armor 
plate, soft or hardened steels, plas- 
tics, glass and other material is con- 
tained in this booklet written by 
Arthur A. Schwartz, chief tool re- 
search engineer of the Bell Aircraft 
Corp. The booklet is available to 
TOOLING and PRODUCTION read- 
ers from the Tannewitz Works, 
Grand Rapids 2, Mich. 

Circle Inform-A-Gram No. C4. 





Cutting Oily Steel Plates can be haz- 
ardous because flames from the cutting 
torch often heat the oil deposits to the 
ignition temperature quickly, causing 
fires. One way to avoid such fires, 
say engineers of the Ansul Chemical 
Co., is to spread a thin layer of dry 
chemical over the area to be cut. By 
doing this, the flames are extinguished 
before they start and production re- 
mains uninterrupted. 

Circle Inform-A-Gram No. C5. 











Fixed Gages. Valuable information 
concerning fixed gages can be found 
in an illustrated booklet offered by 
the H. C. Clatfelter Co., 21810 Wyom- 
ing Ave., Oak Park 37, Mich. In- 
cluded in the booklet is data on the 
care of gages, types of gages and the 
allocation of gage tolerances. The 
publication also introduces the reader 
to the H. C. Clatfelter Co., and re- 
lates the precision work the firm is 
doing, as well as listing standard 
products and their prices. For your 
copy write direct to the company or 
Circle Inform-A-Gram No. C6. 
























PHYSICAL PROPERTIES 


Here is another 
*‘Desk Drawer Met- 
allurgist’’ offered 
by the Crucible 
Steel Co. of Ameri- 
ca, Box 88, Pitts- 
burgh 30, Pa. The 
reverse side of this 
chart contains a 
large number of 
important charac- 
teristics of stainless 
steel. 

Circle No. C9. 


REZISTAL. ie 
STAINLESS STEEL 5” 
SELECTOR 


FOR MAKING THE MOST OF 
STAINLESS STEEL 


GRINDING OILS 


STUART'S 





Suggestions for the beneficial 
handling of grinding oils is just one 
of many subjects covered in a 16- 
page booklet on grinding oils offered 
by D. A. Stuart Oil Co., Ltd., 2727 S. 
Troy St., Chicago 23, Ill. 

Circle Inform-A-Gram No. C7. 


What Are Thermistors? A new 
manual which enables a user to un- 
derstand what Thermistors are, how 
they are applied, what functions they 
perform and what benefits industry 
derives from them in detecting and 
compensating temperatures, and pro- 
viding time delay or surge control in 
electrical equipment, is available 
from Carboloy Dept., Detroit 32, 
Mich. Illustrations are keyed so a 
user can tell at a glance which type 
or style Thermistor is best adapted to 
his application. 

Circle Inform-A-Gram No. C8. 


ROOM TEMPERATURE -MECHAMICAL 
PROPERTIES -caseaied | Rewad Bor 


NOMINAL COMPOSITION 


PROPERTIOS AT ELEVATED TEMPERATURES 
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. . . Crankpins, from page 68 

Norton’s new machine is built 
in sections, each base section 
supporting two grinding wheel 
heads which run on flat and vee 
ways. Each grinding wheel head 
carries a 42” diameter grinding 
wheel driven by its own motor. 
The wheel is mounted on a rug- 
ged spindle running in sleeve 
bearings — one bearing on each 
side of the wheel. Each base sec- 
tion supports two pairs of work 
heads which are driven by a sin- 
gle motor. 

Wheel feed is operated hydrau- 


IT'S AMAZING 


what these little rascals can do! 


That's why Burke Bench Millers are a big favorite in 
thousands of tool, school, development, repair 


and mass production shops. 







Burke No. 4 
Power Feed Model 
Ilustroted. 


\ 


BURKE Bench Millers 


—are so rugged, accurate and versatile 
they can practically reproduce themselves! 


Send for complete data on models, 
specifications and full line of attachments. 


tHE U.S. BURKE macuine TOO! DIv. 


Brotherton Road 7, Cincinnati 27, Ohio 
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lically with a rapid motion by 
cylinder and piston which moves 
the complete unit. Actual feed 
for grinding the body of the 
crankpin is accomplished by a 
large diameter feed screw which 
is revolved in its nut. 

The transfer mechanism con- 
sists of an overhead track which 
is supported by a fabricated steel 
framework and extending the 
whole length of the unit from 
loading to unloading conveyor 
stations. The transfer heads 
travel vertically to pick up and 
deposit the crankshafts at each 


‘® 
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station, moving simultaneously. 
When moving horizontally to 
transfer the work between sta- 
tions, all heads move in unison 
(they are actually joined to- 
gether). Cranks in process are 
all picked up at the same time 
and moved one station to the 
right for grinding of succeeding 
pins or placing in the conveyor 
station for transfer to the next 
type of operation. While the ac- 
tual grinding is being done, the 
heads return to pick-up. 

Movements of the transfer 
equipment are operated hydrau- 
lically with electrical interlocks 
to insure proper sequence and to 
stop the whole procedure should 
any part of the transfer or grind- 
ing equipment fail. Movements 
are timed and controlled to stop 
and start without noise or jar and 
to travel rapidly between sta- 
tions. 

Grinding time for a complete 
crankshaft, including all the 
crankpin journals and adjacent 
shoulders is comparable to that 
of a good operator working at top 
speed on a modern conventional 
type of crankpin grinder grind- 
ing a single crankpin. Being com- 
pletely automatic, the machine 
operates at close to 100% effici- 
ency all the working day. The 
machine can be preset to operate 
at a definite rate of production 
continuously. 

Should it be necessary to shut 
down any station for adjustment 
or repairs, the unit can be con- 
trolled to operate in such a way 
as to by-pass the inoperative sta- 
tion. A stand-by conventional 
crankpin grinder can be used to 
grind the crankpin skipped by 
the automatic unit in this event. 
If the transfer equipment should 
fail, the individual grinding sta- 
tions can be manned by operators 
and production resumed. 


It has been estimated that this 
automated crankpin grinder will 
allow one man to do the work of 
five to seven men using conven- 
tional semi-automatic grinding 
machines. On the face of it, this 
would seem to mean that several 
operators would be pushed out of 
jobs. In practice, however, these 
men are usually absorbed into 
other jobs where their skills can 
be used to good advantage. 

This is Norton’s latest develop- 
ment in the field of automatic 
grinding. Through feed lapping 
on a Norton No. 2 HYPROLAP 
high production lapping machine 
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was the first application of auto- 

mation. Norton’s piston grinder 

can be equipped for automatic 
work handling. 

Robert D. Lawson, sales mana- 
ger of Norton’s Grinding Ma- 
chine Division says, “In the light 
of our experience with these ma- 
chines, Norton Company is pre- 
pared to consider the automation 
of any grinding job.” 

Automation will never replace 
all the grinding operations now 
performed manually. The initial 
expense of automatic handling 
equipment and the space con- 
sumed must be offset by the sav- 
ings which can be made by the 
reduction in the labor force. 

Everett M. Hicks, Norton vice 
president and manager of the 
Grinding Machine Division, in 
addressing the Annual Meeting 
of the American Society of Me- 
chanical Engineers last Decem- 
ber discussed automation. He 
said, “In looking for operations 
which are likely to pay off (by 
using automation), chances are 
best on those operations which 
have high labor costs. The sta- 
bility of product design should be 
considered, and the proposed au- 
tomatic equipment should be 
studied to see whether it can be 
readily converted for minor de- 
sign changes in the product. 

“The complete processing of 
the part must be reviewed and in 
many cases minor changes in de- 
sign will be needed to facilitate 
the automatic handling.” 

In summing up his talk, Mr. 
Hicks stated that these are some 
of the questions which must be 
asked when considering automa- 
tion or other modernization. 

1. Have we selected the job 
which promises the greatest 
possibility of savings? 

2. Is the job one with a rela- 
tively high labor cost? 

3. What is the situation as to 
product design stability? 

4. Has the proposed equipment 

been studied for ease of 

maintenance and _ change- 
over flexibility for design 
changes when they occur? 

. Have we skilled mechanical 
staff required to maintain 
automatic equipment or can 
it be obtained readily? 

6. Has labor acceptance of the 
proposed equipment been 
determined? 

. Has down time for tool 
maintenance been given suf- 
ficient consideration? 

8. And above all — will it pay? 


on 


. . . Thermoplastics, from page 87 
with full diameter runner ap- 
proaches ending in a hemisphere 
at the gate land. 

The higher bulk factor (3.9) of 
Fibertuf 1 and Fibertuf X makes 
the volume capacity of the feed 
mechanisms the limiting factor 
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process as practiced with this 
premix is that, while the pres- 
ence of the polystyrene in Fiber- 
tuf permits the use of the mate- 
rial without serious erosion of 
the cylinder or mold, there is a 
tendency for the glass fibers in 
the premix to abrade the cylinder 


on the weight of pieces which can 
be made. It is essential that the 
weight of the shot be kept at or 
below the rated capacity of the 
machine. 


and mold walls to a greater de- 
gree than with standard polysty- 
rene. It is therefore suggested 
that all molds be chrome plated. 
The higher the polystyrene con- 
tent, the less is the tendency for 
abrasion of the mold or nozzle. 


Mold Abrasion 
One difference in the injection 





WASHERS J 
Cet tHade.- 





HOVIS 

OFFERS YOU THIS 
SIMPLE, UP-TO-THE 
MINUTE METHOD 


There's no need to make a complete new Die for any 
"ype washer or blank. The HOVIS UNIVERSAL WASHER 
DIES provide a Master Holder and by merely changing 5 
)MALL, EASILY REMOVABLE PARTS the new washer or 
blank is produced . . . Special sets of parts are available 3,” __141,”__214”__4”__6" 
for use in Master Washer Units enabling customers to 
produce irregularly shaped pieces and shallow draws. 
Multi-Washer Dies are also designed and manufactured. 


Qe@2lsno 





Made in 5 sizes: 


Write for literature. 





HOVIS SCREWLOCK COMPANY 





8100 E. NINE MILE ROAD VAN DYKE, MICHIGAN 


Phone: Slocum 7-4800 Suhurb of Detroit 
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MEN YOU SHOULD KNOW .... 





a 





C. Allen C. Paul Edwin Y. Charles A. James L. 
Hurt Porterfield Bready Thomas, Jr. MacDowell 





C. Allen Hurt has joined TOOL- 
ING and PRODUCTION, the Maga- 


TRUCE Ca CSC Tees | 2c 0f Manufacturing Management 


as Sales Manager, it was announced 
. | by G J. Huebner, ident of 
MTCC MANOR DEHU ||pe rcoree 9. Fiucbner president of 


lisher of the trade journal. Hurt 
joins the advertising sales force of 
the magazine after 18 years in the 
industrial sales and sales manage- 
ment field in the East, South and 
Midwest with Eastern Stainless Steel 
Corp. of Baltimore, Md., Federal 
Telephone and Radio Corp., Newark, 
| N. J., Osco Steel Co., Cleveland, 
| Ohio and more recently, the Solar 
| Steel Corp. of Cleveland. 
| 





> 


The election of C. Paul Porterfield 
| as vice president and general man- 
| ager of the Method X Co., an affili- 

ate of Firth Sterling, Inc., Pittsburgh, 
Ur WHISTLER Adjustable and Magnetic Dies has been announced. Porterfield 


for perforating, notching and slotting sheet has had extensive experience in the 
metals... fast, accurate and cost cutting. Complicated field of electronics having served as 
patterns can be set up quickly. Hole arrangements 


can be changed in the press... without waiting and _ | electronic eee for the Chesa- 

Tas ra at no extra die cost. New HU-50 units, that pierce at | peake & Ohio Railroad, chief engi- 

lied 90° angle, can be used in conjunction with standard | neer of Air Transport Maintenance 

oy — +t wos: ae perforating equipment. Fewer press operations are | Co., and radio engineer in the 7th 

= necessary. Naval District in Miami. Previous 

Re-use the same dies in different arrangements on to his recent appointment, he was 
many jobs. Punches and dies are interchangeable. chief engineer at Method X. 


Simplify Complicated 
Piercing Operations 






Use this HU-50 90 Perforat- 
ing Unit on the same job with 
other Whistler Dies often 


saves extra press oper ations 


Whistler Adjustable Dies can be used in practically 

every type press. Standard sizes and shapes of 

punches and dies available up to 3 inches. Special 2 
sizes and shapes to order. 


& Standard Pressed Steel Co., Jen- 
S. B. WHISTLER SONS, Inc. kintown, Pa., has moved up Edwin 
Y. Bready, Charles A. Thomas, Jr., 
748 Military Road and p toma L. MacDowell in the ranks 
Buffalo 23, New York of top management. Formerly di- 
rector of purchase, Bready has been 
made division manager of the Hal- 
essing lowell Pressed Steel Division. Thom- 
For prices and application data on =. as, manager of industrial relations 
Saal prs he seaggthes > and industrial engineering, has been 
ion an , ° ; 
these Hmna Whistler catalogs. given company-wide charge of pro- 
duction control, quality control, es- 
timating and cost analysis in addition 








WHISTLER 


fe aces 7 to his previous responsibilities. Mac- 

| For your convenience Whistler direct factory representatives Dowell hes been sdvanced from 
are located in most principal cities. Their on-the-job application manager of tooling and quality to 
experience, combined with Whistler's 35 years experience in the superintendent of manufacturing, 
manufacture of tools and dies, is available on request. | Fastener Division, in charge of en- 
= 


ao ne “i ama gineering, the tool room, metallurgy, 
automatics, forging, heat treating, 
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Harold E. Sam 
Martin 





Harold E. Martin has been named 
division superintendent of a newly 
created Metal Cutting Division of 
the Brown & Sharpe Mfg. Co. In 
his new position, Martin will have 
full charge of the present cutter 
manufacturing, hardening and engi- 
neering departments, as well as the 
cutter office. 


> 


The Board of Directors of the 
Pressed Metal Institute (national as- 
sociation of the metal stamping in- 
dustry) has elected Sam Morrison 
second vice president of the Insti- 
tute. Morrison is president of Mor- 
rison Steel Products, Inc. of Buffalo, 
N. Y. Officials of PMI also an- 
nounced the appointment of Harold 
A. Daschner of East Lansing, Mich., 
as assistant manager of the Institute. 


> 


Wesson Company of Detroit, man- 
ufacturer of carbide cutting tools, 
announced the appointment of W. B. 
Duncan as chairman of the Board of 
Directors. Also reported was the 
selection of E. Mortensen as presi- 
dent of Wesson Tool Co. Duncan 
had been president of Wesson Tool 
Co. since 1941. Previous to that he 
had been associated with the La- 
trobe Tool Co., and the Chicago La- 
trobe Twist Drill Co. Mortensen, 
previous to his elevation, served 
Wesson Tool Co., as vice president 
in charge of manufacturing. 


> 


Dan D. Felske has been appointed 
vice president in charge of sales 
over all divisions of the Gear Grind- 
ing Machine Co. His new duties will 
include the coordination of the sales 
efforts of the firm’s grinding service 
and Geargrind machine divisions, as 
well as the Rzeppa universal joint 
division which he headed in the past. 


bd 


Edward J. Pratt has been elected 
first vice president and John S. Gor- 
ski second vice president by the 
board of directors of Amco Gage Co. 





Morrison 
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Harold A. W.B. E. 


Daschner Duncan Mortensen 





DICKERMAN LEADS AGAIN ... 
with the NEWEST DEVELOPMENT in... 


New 
2¥2"" Model K 
Hitch Feed 





NO OTHER FEED — AT ANY PRICE — 
OFFERS ALL THESE PRODUCTION 
INCREASING ADVANTAGES! “ 


NEW MEEHANITE CASTINGS - 
Massive frame of virtually indestructible 
meehanite makes the new Model K the J i 
strongest hitch feed ever built. /, 


LONGER FEED LENGTH 

Extra frame strength allows full 2%" feed 

length on stock up to 5S” in width. Send for LITERA- 
TURE and CAT- 
ALOGS on the 
complete line of 
Dickerman 
MONEY-MAK- 
ING FEEDS. 


CARBIDE GRIPPER PLATES 
Carbide gripper and wear plates are stand- 
ard on this new, rugged, versatile feed. 


A great, new addition to the Dependable Dicker- 
man line — a feed that will outlast almost any die 
— trouble free, accurate — day in — day out 
operation speeds production and actually cuts 
parts cost up to 60%. 





H. E. DICKERMAN MFG. CO. 


324-226 ALBANY STREET SPRINGFIELD, MASSACHUSETTS 
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| REINFORCED PLATSIC TOOLING FOR AUTOMOTIVE BODY WORK* 


ys pages TYPES of plastic 
dies — draw dies, form dies, 
flanging dies and others — have 
been produced by Briggs, and en- 
gineers find that each requires a 
different approach in order to 
obtain the desired results. To 
explain generally the process for 
developing these dies, we have 
selected as an example one of 
the most common types — the 


e& TURRET 
e LATHE useE 


Changes from one tool to another is a matter of seconds. 


by Fred Lyijynen 
Supervisor 
Experimental Plastics Division 
BRIGGS MANUFACTURING CO. 
Detroit, Michigan 





draw die. The process is a com- 
bination of hand layup and low 
pressure casting. 

In the manufacture of draw 


(PORTAGE DOUBLE-QUICK) 
Three point locking 


feature and tapered shank assures repositioning and eliminates “run out.” 
Send for catalog describing individual holders and adapters or for specific 


information on your machine tools. 


PORTAGE Double-Quick TOOL CO. 


1046 Sweitzer Avenue 


a Akron 11, Ohio 
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dies, it is practicable to work di- 
rectly from models or from pro- 
totype panels. Assuming that 
we are to build a die to a wood 
model, we can, as required, add 
and open flanges on the model, 
establish ring lines and the like, 
and then cast our die directly 
against the model. The model 
to be used must first be boxed 
in so that the face of the model 
forms the base of the box. All 
surfaces must then be coated 
with a parting agent, such as 
wax, aluminum foil, etc. The 
face of the die may now be laid 
up, using Fiberglas roving or 
Fiberglas cloth, saturated 50% 
with polyester resin. The poly- 
ester resin to be used for the en- 
tire die is all mixed at the same 
time, using cobalt naphthenate 
and MEK peroxide as the curing 
agents. 

We have found that the proper 
choice and positioning of parallel 
strands and cloth is essential to 
draw die life. In drawing soft 
metal, such as aluminum, the die 
face must be made entirely of 
glass rovings to eliminate any 
cloth pattern from being em- 
bossed on the metal. The roving 
is saturated by pulling it through 
a dip pan and then through a 
bushing to doctor off all resin in 
excess of 50%. The saturated 
roving is cut off in lengths to fit 
the inside of the box where it is 
laid, side by side, until the face 
of the die model is covered. 


In making a face with glass 
cloth, the cloth is cut into patch- 
es of an appropriate size for easy 
pre-saturation and lay-up on the 
die model face. The usual pro- 
cedure is to roll the rovings or 
cloth, as the case may be, in 
order to insure that there is ab- 
solutely no air on the face of the 
die and that there are no resin- 
rich pockets, which would con- 
tribute to excessive die wear. 
The box is then filled with 
chopped fibers, pre-saturated 50- 
% with resin. 

The saturated fibers are pre- 
pared by placing 2” lengths of 
chopped fibrous glass in an im- 
pregnating box. A quantity of 


resin, weighing approximately 
*Condensation of paper presented at the Ninth An- 
nual Technical Conference of the Reinforced Plastics 
Division, Society of the Plastics Industry, and re- 


printed here through courtesy of SPI 
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the same as the chopped strands, 
is poured over the strands. A 
perforated cover is then placed 
on the top of the resin-glass mix- 
ture and the entire impregnating 
unit is placed in an air press, 
where pressure from 10 to 20 psi 
is gradually applied, forcing the 
resin into the voids within the 
fibrous glass. 

Pressure is maintained until 
resin issues from all the perfor- 
ations in the top plate, indicating 
thorough impregnation of the 
material. The impregnating box 
is then taken out of the press and 
the mixture is removed from the 
tank and loaded on top of the 
facing in the mold box. 

The entire lay-up is now 
covered with a wooden plug, 
tailored to fit the box, and placed 
in a press to be squeezed at ap- 
proximately 20 psi until the resin 
cures. Through the use of pres- 
sure while the dies are going 
through the gel stage, shrinkage 
can be controlled and the die can 
be cast true to form. 

After one section is made up, 
the successive sections are cast 
to it. Wherever metal thickness 
is required, a prototype panel of 
the desired dimensions can be 
made from glass cloth and poly- 
ester or epoxy resin. Sheet lead 
also may be used for this pur- 
pose. 

In cases where extreme con- 
ditions of wear are encountered, 
such as extreme sharp corners or 
deep draws, metal inserts are 
pre-fitted to the model and cast 
into the die face. After the die 
is completed, metal also may be 
added in repairing a_ section 
showing excessive wear. 

When all sections of the die 
are completed, they are placed in 
a 200°F oven for 24 to 72 hours, 
depending on the die size. 


Plastic Fixtures 


In the process of tooling up 
for our last style change, a series 
of reinforced plastic fixtures 
were submitted and tried out in 
actual production. Their dura- 
bility and accuracy were main- 
tained, even after the rough 
handling required by high pro- 
duction methods. In many cases, 
production was increased due to 
the compact construction and 
lighter weight made possible by 
use of one-piece reinforced plas- 
tic fixtures. 

The cost of reinforced plastic 
tooling in most cases is only a 





fraction of the cost of equal tool- 
ing made of steel, and the speed 
with which reinforced plastic fix- 
tures can be produced has as- 
sured us of quite an extensive 
program in the forthcoming style 
change. 

The tests to which these plas- 
tic fixtures have been submitted 
have shown that no single type of 
construction does_ satisfactory 
work for all jobs. 

With a common drill and locat- 
ing fixture to be used in high 
production, a high glass content 


precision 
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is necessary to hold hardened 
steel drill bushings and dowels 
and also to withstand the terrific 
abuse of high production. 

It can readily be seen that 
achieving this high glass content 
requires more than a wet lay-up. 
Successive layers of dense Fiber- 
glas cloth can be used, but ma- 
terial cost is thereby increased 
to a degree where it becomes ex- 
cessive. Fiberglas in “mat” form 
is much more economical. 

Fixtures differ from dies in 


- Continued on page 109 
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HAMILTON VARIMATIC 
per Sensitive 

Voriable Speed 

Small Hole 

Precision 

i?) 
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EXACT 
HOLES ARE 
IMPERATIVE! 


Are you fighting the never-ending bat- 
tle of trying to produce exact holes on a 
drilling machine which, itself, is not built to 
precision tolerances? You are under no necessity 

to do so. For the difference in price between the 
cheapest bench type, small hole drilling machine and 


the Hamilton Varimatic is reckoned in pennies per day. 
And the Hamilton Varimatic (holes from .004” to /is” in 
all drillable materials) is super sensitive. Provides speeds, 
infinitely variable, between 840 R.P.M. and 9300 R.P.M, 

{s built to precision tolerances, and with the stamina to 
retain precision, 
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° < Get prices and specifications without obligation 
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ask For FREE sutterin ssoe 


Address The Hamilton Tool Company 
832 South Ninth Street 
Hamilton, Ohio 
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grinder sump pumps. 
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ABRASIVES 








A schematic of the central filtration system which has effected savings for the General 
Railway Signal Company all the way from the amount of coolant used, to a 50% 
reduction in wheel dressings, and elimination of the maintenance of 19 individual 


MID-WEST 


Us 


IT’S A FACT! 


Tool Room Wheels made with Mid-West’s ex- 
clusive SI11A grit (developed and produced in 
Mid-West’s own Abrasive Grain Plant) more 
than likely can perform your tough tool grind- 
ing operations more efficiently and more eco- 
nomically. Yet, S11A is not a premium priced 
abrasive grain. 


A FACT THAT CAN BE PROVED! 


For in the tool rooms of Mid-West customers 
all over the country, S11A wheels, combined 
with Mid-West's exclusive vitrified bonds have 
been tested time and time again with these 
results: Operating costs were cut, while grind- 
ing efficiency increased! 






Check with your nearest Mid-West repre- 
sentative today for detailed information 
related to your particular operation, or, 
write direct to: 


MID-WEST ABRASIVE CO. 


EXECUTIVE OFFICES: 


510 S. WASHINGTON ST., OWOSSO, MICHIGAN 


PLANTS: 
OWOSSO, MICHIGAN AND 
ROCHESTER, PENNSYLVANIA 
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Filtration Saves $ on Grinding Operations 


The maintenance necessary in 
connection with varied grinding 
operations on parts for signal 
systems was costing the General 
Railway Signal Company a siz- 
able sum of money. Cleaning the 
grinding machine sumps cost 
$3800 yearly for labor, while 
maintenance of the sump pumps 
also required a considerable an- 
nual outlay. In addition, $1152 
a year had to be spent on coolants 
for the grinding operations, and 
losses in raw materials through 
rejects due to poor finish were 
excessive. These conditions final- 
ly made it apparent that coolant 
filtration equipment should be 
installed. After this was done 
no labor had to be diverted to 
cleaning grinder sumps, coolant 
costs were reduced to $600 a year, 
maintenance on the sump pumps 
was eliminated, and rejects were 
held to a minimum. 

The General Railway Signal 
Company of Rochester, N. Y., 
manufactures signal systems and 
appliances to protect and facili- 
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The flotation unit is the heart of the 
centralized filtration system. 


tate train operations. All such 
equipment is designed to “fail 
safe”, which means that failure 
of any part of the system brings 
traffic to a halt rather than al- 
lowing it to proceed into possible 
danger. Even so, all equipment 
is designed to operate with the 
highest possible degree of reli- 
ability, since unnecessary stop- 
ping of trains would place an ad- 
ded burden of expense on the 
railroads in fuel consumed, man- 
hours wasted, and passengers 
and freight delayed. 

Much of this equipment must 
operate automatically, day and 
night, under all sorts of weather 
conditions. The reliability of the 
equipment is assured by careful 
manufacturing methods. Stand- 
ards of production are main- 
tained on a high level. Parts 
making up the numerous assem- 
blies and units must fit accurate- 
ly. Therefore, precision machin- 
ing of the parts is specified by 
the engineers to insure perfect 
functioning of equipment. 
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Before a continuous filtration 
system was installed the oil used 
as a coolant in the grinding oper- 
ations became highly contami- 
nated in a short time. The con- 
tinued use of this oil over a pe- 
riod of a week caused the con- 
taminating metal particles to be- 
come imbedded in the surface of 
the grinding wheel which im- 
paired product finish and neces- 
sitated frequent wheel dressings. 
Not only was production slowed, 
but all individual grinder sumps 
had to be cleaned each week and 
2200 gallons of oil discarded. 

After a thorough study of 
known methods and equipment 
available for coolant purification, 
management decided to install 
a central filtration system for 
coolant restoration. A Hoffman 
Flotation Clarifier was chosen as 
the oil filtration unit and around 
this the central system was de- 
signed. 

When the system was set up 
the benefits of filtration became 
evident immediately. Clean oil 
was delivered to the grinders 
continuously and wheel dress- 
ings were reduced 50%, thereby 
doubling grinding wheel life. 
The coolant was no longer dis- 
carded each week. Oil replace- 
ment took place only once in 
eight months reducing coolant 
cost to $600 a year. With filtra- 
tion, machine sumps no longer 
had to be cleaned at all, saving 
$3800 annually. Another impor- 
tant benefit was that with clean 
oil being delivered constantly 
there were no more metal parti- 
cles to interfere with grinding 
operations or to impair the prod- 
uct finish. The result of all these 
other improvements was that re- 
jects were reduced to a mini- 
mum, saving thousands of dol- 
lars yearly. Finally, with the 
filtration system it was no longer 
necessary to furnish maintenance 
for the 19 individual grinder 
sump pumps since they were 
discontinued. 

The equipment used in these 
grinding operations consists of 
Heald Internal Grinders, Thomp- 
son Grinders, Landis External 
Grinders, Norton External 
Grinders, MajesticInternal 
Grinders, Gallmeyer-Livingston 
Grinders, Blanchard Surface 
Grinders, and Cincinnati Center- 
less Grinders. The oil clarifica- 
tion unit of this fully automatic 
filtration system is a Hoffman 
Model 56 flotation unit with a 


flow rate of 300 gallons per min- 
ute. Other equipment consists of 
necessary motor pumps, over- 
head clean coolant supply lines to 
the grinders, and floor trenches 
for gravity drainage of dirty 
coolant to the self-cleaning sump 
tank located beneath the floor. 
The filtration cycle begins as 
the dirty oil leaves the grinders 
and flows down the drainage 
trench to the dirty coolant sump 
tank which is constructed with 
a baffle in the rear to maintain 
constant agitation. This is done 
by the force of the oil flow and is 









THIS FEATURE: ‘Independent selection of 
speed, feed and indexing,” sets 
the Hamilton Precision Small Gear 
Hobber apart from the field, 








' 
AND ENABLES the users of this machine to 
vary speed and feed to suit the 
material being machined. 








uy 
THIS FACT, and a “‘reserve of accuracy” 
built into the machine, work spindle 
and hob spindle runout of less than 
.0002” as an example, 








' ‘ 
CONTRIBUTES to more gear precision with 7 


no sacrifice of gear production, 








OR INCREASED gear production with 
no sacrifice of gear precision, 
Ccvcccccccceses OR BOTH! ; 





Prices and specifications without obligation 


ASK FOR FREE BULLETIN 5410 
Address 
The Hamilton Tool Company 
832 South Ninth Street 
Hamilton, Ohio 
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necessary to prevent settlement 
of particles. Next the oil is trans- 
ferred by two motor pumps from 
the sub-floor sump tank to the 
Hoffman flotation unit. A spare 
pump, located in the sump tank, 
acts as a standby and is operated 
by a float and cut-in switch. This 
prevents possible overflow. If 
the dirty coolant rises too far the 
float trips the extra pump switch 
and the excess oil is pumped out. 
In reverse, if the coolant level 
drops too far for proper operation 
the float trips another switch and 

. . « Continued on page 108 
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. . . Filtration, from page 107 

the pumps are stopped until the 
desired operating level is re- 
stored. In the Hoffman unit there 
is another tank for settlement of 
the heavier contaminant particles 
before the coolant is pumped into 
the flotation cell. In the flota- 
tion cell a rotor-stator assembly 
produces a dispersion of bubbles 
which entrains the insolubles. 
This froth is removed by a pair of 
skimmers driven by a separate 
motor through a speed reducing 
unit and dropped back into the 
dirty coolant section where a 


spray assists in the settling out 
process. An automatic drag chain 
conveyor, mounted with a series 
of scraper flights and driven at 
slow speeds to permit maximum 
oil drainage, drags the sludge up 
an incline and dumps it in a re- 
moval cart. Clean oil flows at 
all times from the flotation cell 
into the clean oil section of the 
tank where it is pumped out 
through overhead pipelines to 
the grinders, clarified and ready 
for re-use. 

Nearly all industrial fluids — 
oils for coolants, grinding and 
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%& BACK UP RING assures positive rigidity. 


% Bar Expansion Eliminated by means of 
Thrust Spring. 





ines’ LINE CENTER MADE 


--- HERE’S WHY 


%& Matched precision ball bearings, 
mounted in tandem. 


%& Oil impregnated bronze tail bearing. 


% Special alloy tool steel spindles, hardened y& Points pre-loaded and ground after 
and ground. assembly. 
















%* A distinctive oil seal in front of bearings protects them from all 
foreign matter. Chips, dirt and cutting oil cannot reach the bearings. 
The HOWARD Live Center is the ONLY center that offers 
the patented BACK UP RING. The Ring maintains solid 
contact between the quill and head of the center... thus 
greatly increases over-all rigidity. 
Send for the new MELIN TOOL Catalog No. 54-C... it 
lists, in addition to specifications and priceson the HOWARD», 
Live Center, the complete MELIN TOOL End Mill Line. | Mey) ol 
‘ veel] ‘ 






MELIN TOOL Lie) 
COMPANY, INC. Val 
3371 West 140th St. Pm a 

Cleveland 11, Ohio ™ 
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cutting, running-in, honing and 
lapping, circuit breakers and 
transformers, diesel and fuel oils, 
and rolling mills, parts washing 
solvents and industrial waters -—— 
can be restored again and again. 
The savings realized through fil- 
tration usually pay for the 
equipment in a short time. 

A number of mechanical prin- 
ciples, either individually or in 
combination, are employed to re- 
move the various impurities, 
chips, turnings, rust, dust, dirt, 
lint, abrasive grits, water, en- 
trained air, carbon and fuel dilu- 
tions, or oil oxidation products 
such as resins, gums, organic 
acids, and asphaltenes. 

Removal methods include flo- 
tation, gravity settling, filtering 
through various types of materi- 
als, vaporization, vacuum distil- 
lation, pressure filtration and 
magnetic separation. U.S. Hoff- 
man equipment utilizing these 
principles has been designed in 
a complete range of models to 
serve the many specific needs of 
industry. This apparatus may 
consist of a single compact unit 
attached to an individual ma- 
chine, a mobile unit which moves 
from one machine to another, or 
a large central filtration plant 
handling fluids for an entire de- 
partment. 

The main advantages of filtra- 
tion are the conservation of the 
liquids themselves, and the re- 
duction of downtime for produc- 
tion machinery. Other benefits 
are increased tool life, less tool 
loading, fewer rejects, better 
quality work, cleaner factory 
conditions, and a reduction in 
shipping, storage and disposal. 


THREADING MOVIE 


Jones & Lamson Machine Co., 
160 Clinton St., Springfield, Vt., 
announces the completion of 
shooting on a new 30-minute 
threading film. In direct response 
to the reception given the thread 
tool section of its Production 
Seminars, J & L put the story on 
16mm colored sound film. 

Beginning with the basic defi- 
nition of a screw thread, the 
movie shows both tangent and 
radial threading. Animation, 
demonstrations, and_ enlarged 
models inject plenty of interest. 

This film will be available 
shortly on a loan basis, and Jones 
& Lamson is now ready to re- 
ceive requests for booking. 
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. . . Plastic Tooling, from page 105 


that they are usually made out- 
side of metal for assembly of 
metal parts. In most cases a die 
model is available to which the 
fixture is constructed for quality 
control. 

The model, with reinforced 
plastic panel attached, is turned 
over to the pattern shop and the 
outline of the fixture itself is 
“framed” in wood strips to exact 
dimensions and contour required. 

For the most part, we use a 
lay-up of glass mat, but to keep 
the mat from flowing, we insert 
150’s yarn forming cloth at in- 
tervals. This binds the mat and 
one layer of forming cloth is 
placed on the top and the bottom 
of the lay-up. 

This is pre-saturated on a work 
table and with the use of steel 
rollers, the air trapped in the 
laminate is rolled out. The roll- 
ing, which is done over sheet 
P. V. A. film, also condenses the 
lay-up. It is then fitted to the 
framed model and sheet P. V. A. 
again is stretched over tightly 
and tacked down through tack 
strips. Small rollers are then used 
to give the entire set-up a final 
roll, which further condenses the 
lay-up and achieves the high 
glass content required. 

A low exothermic polyester or 
a cool-setting epoxy resin is used. 
When cure is complete, the rein- 
forced plastic panel is used to 
locate gage, pins, holes, or any 
other lay-out. 

Usually, handles or stiffeners 
are made of reinforced plastic 
tubing and installed after as- 
sembly. Pressure plates like- 
wise can be cast to achieve 
greater pressure, as required by 
some fixtures. 


Plastic Models 


The reaction to reinforced plas- 
tic models now in use by the 
Briggs Manufacturing Company 
is favorable and encouraging. 
Again, the lighter weight and the 
ability to withstand hard usage 
makes them desirable. 

To date, our work with rein- 
forced plastic models has been 
mostly with duplications. The 
cost of a duplicate in models is 
far offset by the time saved in 
tooling up when more than one 
model is available. 

Let us assume a duplicate roof 
die model is to be constructed for 
use by the fixture division where 
“break-away” models are re- 


quired. We find that higher 
skilled personnel are required to 
set up this model, as the manner 
in which this is done completely 
controls the accuracy of repro- 
duction. 

We find it necessary to have 
large surface plates and a suffici- 
ent number of various size angle 
plates and cubes for model work. 
No special equipment need be 
purchased, since regular tool 
shop equipment is all that is 
needed. 

In our work with various types 
of reinforced plastic tooling, we 


do you 
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find a knowledge of several types 
of resins, different processes and 
modifications of resins is re- 
quired. Where a material does a 
good job in one case, it cannot 
be used to best advantage on 
another job. This creates a con- 
dition where experience and 
close cooperation with a techni- 
cal force is essential. Personnel 
skilled in the tool industry and 
personnel skilled in the chemis- 
try of plastics are prime requi- 
sites in successful reinforced 
plastic tooling. 
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PORTELVATOR 


Moe IT Wits CONFIDENCE [fed] 


RISK ACCIDENT 
doing things the 
HARD WAY? 


Portelvator prices start at $155.00— 
place a couple at your workmen's 
disposal and watch results. 


description in 
FREE Bulletin No. P-5403. 


WRITE FOR IT! 
Address The Hamilton Tool Company, 


832 South Ninth Street, Hamilton, Ohio 
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NEW DEVELOPMENTS + IMPROVEMENTS © COST AND TIME SAVERS mmm. 




















































MICRO SLIDE FEED... NEW BORING TOOL... 

Errors caused by unequal Short neck boring tools, de- 
action in locking strip ma- signed especially to facilitate the 
terial are eliminated with boring of precision holes are now 


this micro slide feed devel- being produced by the Bokum } 
oped for feeding stamping 


stock to an accuracy of } 
“tenths”. In a test run of 
0.007 brass being fed un- 


piloted, variations did not 

exceed 0.0004”. A circular Tool Co., 14775 Wildemere, De- 
on the slide feed is available troit 38, Mich. The tools are 
from the Nedel Mfg. Co., 20 available in both high speed and 
Warren St., New York 7, carbide tipped. For further in- 
€ as en N. Y. formation write direct to the 
: >See Inform-A-Gram No. Al. Company, or— _— Circle No. AS, 





CONVERTING GAGES... 


Dializers convert standard MULTI-PURPOSE VISE... 
(AGD) adjustable limit snap This new two-piece REPCO 


gage frames to dial snap Vice set consists of two independ- 


gages. They are available 3+ members and utili: 
. “4° 14a2e 40 utilizes any 
with a 1¥e”, 134”, ora 2% “T” slot table as its base. The 


diameter indicator. In the 
photo, the Dializers are in 
snap gage frames and show 
indicator sizes newly avail- 
able. These new _instru- 
ments also include protec- 
tive guards. For further in- 
formation write to Standard 
Gage, Inc., Poughkeepsie, 
N. Y., or— 

Inform-A-Gram No. A2. 








vise capacity is limited only by 
the length of the machine table. 
DIAL COMPARATOR ... Further data is available from 


A new Universal dial the Rockford Engineered Prod- 
comparator for quick and ots Co.. Rockford. III. 


accurate reading of dimen- Circle Inform-A-Gram No. A6 
sions of very small parts 


such as used in the electri- 
cal, watchmaker, optician 
trades and in _ precision HEAVY DUTY JACK... 
screw machines work has Here is a jack horizontal in 
been put on the market by shape and with a low overall 
the Mercury Supply Co., height. This design provides 
410 Fairview, Elmhurst, Il]. stability in handling heavy loads 
For full information write 
direct to the company, or— 
Inform-A-Gram No. A&. 





DEEP HOLE DRILLING... 
This compact V-Belt deep 
hole drive unit with vari- 
able speed pulley can be 
mounted on #00 and #2 
Automatic screw machines and permits the jack to be used 
in a matter of minutes. Fur- in confined spaces. Full details 
ther data available from may be obtained by writing to 
Boyar-Schultz Corp., 2110 Lodding, Inc., Dept. N82, 79 Bea- 
Walnut St., Chicago 12, Ill. con St., Worcester 1, Mass., or— 
Inform-A-Gram No. A4. Circle Inform-A-Gram No. A7. 












ON PARADE 


ae aeeeeecmemcemee A > | FREE Inform-A-Gram Card for MORE Details. 




























































CHUCKING REAMERS ... 

Now available as regulars in 
fractional sizes are Chicago- 
Latrobe chucking reamers. Write 




















MICROMETER CONTROL 


A micrometer control for 
the positive location of holes 
in the precision drilling of 
small units is a new feature 
on the super sensitive small 
hole drilling machines of 
the Hamilton Tool Co., 
Hamilton, Ohio. The con- 
trol unit can locate one or 
a series of holes. Literature 


4 may be obtained by writing 
to Chicago-Latrobe Twist Drill direct to the company, or— 
‘ Co., 411 West Ontario St., Chi- Inform-A-Gram No. All. 
, cago 10, IIl., for complete descrip- 
‘ tion, sizes and specifications, or— 
Circle Inform-A-Gram No. A8. 
LIVE BUSHINGS ... 
' BENCH CENTER... _ A new line of roller bear- 
ing live bushings for pilot- 
e A new portable bench center ing applications on various 
y weighing only 19% lbs., with an ci7as and makes of boring 
> overall length of 18" has been itis has been announced 
by the J. G. Jergens Co., 
11106 Avon Ave., Cleveland, 
Ohio. The bushings permit 
the use of carbide tools to 
their full capacity for heav- 
ier cuts at higher speeds. 
For further information 
write to the company, or— 
Inform-A-Gram No. Al2. 
F developed by the Acme Indus- 
Weibel 
1 cago 7, Ill. Complete details and This redesigned grinding 
P prices are available. wheel dresser now incorpor- 
Circle Inform-A-Gram No. A 9. ates a removable arm which 
permits the use of exten- 
sion arms for dressing large 
TAPPING... diameter wheels. A built-in 
A drill press can be converted micrometer provides direct- 
1 into a precision tapping machine reading, rapid adjustments 
] when equipped with this lead and accuracy down to 
a “tenths. Further data 
S available from the Perfex 
Gage and Tool Co., 123 
Avery St., Mt. Clemens, 
Mich. 
Inform-A-Gram No. Al3. 
METAL CUTTING SAW 
This unusual saw has a 
19 ft. table and can be used 
for cutting 24” diameter 
cellulose acetate, steel and 
aluminum structural mem- 
, screw tapping attachment. Bul- bers and graphite blocks. 
, letin 101, available from Auto- More information can be 
‘ matic Methods, Inc., 965 W. had from The Tannewitz 
f Grand St., Elizabeth 2, N. J., Works, Grand Rapids, Mich. 
gives complete details. Al0. Inform-A-Gram No. Al4. 






















For PRODUCTION TAPPING 
AT ITS BEST | 


Use DoALL : 
“Engineered” 
Taps 
* Complete 


stocks 


All kinds 
all sizes 


High speed 


steel 


Special taps 
for special 
needs 


lam CUA y.\ a8 


see classified directo- 
try for nearest DoALL 
Service-Store carrying 
complete stocks cutting 
tools, gages, supplies 


the DoALL co. 


Des Plaines, Ill. 
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‘CAMS OF ALL TYPES 
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Dr. Charles Eisler, M. E. Pres. 


EISLER ENGINEERING CO., INC. 


732 So. 13th St., Newark 3, N. J., U.S. A. 
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LINDERME 
2-SPINDLE 
ADJUSTABLE | 

DRILLING 
HEAD 





Drills, taps metal, wood, plastics. 2- 
minute setup on most drill presses; 


quick, accurate adjustment. Variety 
of models, 12” to 125%” centers. 


The drill spindles are held rigidly in 
position when two nuts are tightened. 
Sturdilvy constructed. Suitable for 
adaptation to large or small drill 
presses. Models A and B made with 
sleeve. Models C and D with overarm 
adaptation, equipped with guide 
ins, springs and brackets, mounted 
o a cast-iron base with surfaces 
ground for use of drill fixtures. All 
models can be used for drilling or 
tapping on tapping machine or drill 
press with reversible spindle. Also 
used with standard tapping heads. 


Multiple heads with fixed — dis- 


tances are designed and uilt to 
meet vour requirements. Available 
with GM Sleeves, Morse taper or 
drill chucks. 


Write for full information 


LINDERME ENGINEERING & SALES 
8132 PURITAN DETROIT 38, MICHIGAN 
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This New Conveyor Chain is ideal- 
ly suited for construction of auto- 
mation units. The fact almost any 
attachment the work may require 
can be added onto the chain makes 

















it unnecessary to order chain with 
special attachments. Literature and 
complete information is available 
from the Acmor Conveyor Chain Co., 
17100 Miles Ave., Cleveland 28, Ohio. 
Circle Inform-A-Gram No. Al15. 


Black Granite Straisht Edges in 
lengths up to 72” have been added 
to the line of straight edges mace by 
the Collins Microflat Co., 2326 E. 
8th St., Los Angeles, Calif. Surfaces 





of these new edges are finished to an 
accuracy of 0.002” per foot as against 
50 millionths for super-precision sur- 
faces. A bulletin describing the 
commercial accuracy straight edge is 
available. 

Circle Inform-A-Gram No. Al6. 





A New Machine which drills right- 
hand and left-hand parts simultane- 
ously has been announced by the 
Govro-Nelson Co., 1933 Anroinette, 
Detroit 8, Mich. Complete details 
ere available. 

Circle Inform-A-Gram No. Al7. 
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FREE 


BOOKLET 


The complete Quenzine 
quenching story . . . Low 
priced, more readily avail- 
able carbon steels can often 
replace alloy steels when 
quenched in Beacon Quench- 
















































ing Oils with QUENZINE 
added. For information 
on this new additive write 
ee 


ALDRIDGE 
INDUSTRIAL 
OILS, INC. 


3401 West 140th Street 
CLEVELAND 11, OHIO 
Clearwater 1-3505 
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Specify Tomco 


for long lasting 
dependability 


A complete line of high grade hand knobs, 
handles, and hand wheels is available 
from Tomco. Immediate shipments are 
made from stock of standard items. Speci- 
alty items are made to your specifications. 


For original Wnite literotunre 






quipment or re- 

placement parts Torn 
look to Tomco ee. oopang 
for quality and 

service. 1623 DOUGLAS AV: 


RACINE, WISCONSIN 
Blank or Machined—from stock 
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A £hock Resistant gasket mounted, 
so enoid operated 4-way valve has 
been developed by Rivett Lathe & 
Grinder, Inc., Brighton 35, Boston, 
Mass. Write for Catalog 260, or— 
Circle Inform-A-Gram No. Al8. 


This Router Guide Anchor Bushing 
is used in metal or laminate plastic 
router and drill templates. It offers 
such advantages as minimum edge 
distance and bushing height clear- 





ance. Drill sizes that can be accom- 
modated range from #40 through 
33”. Pilot lengths of the bushings 
are 0.025” or 0.625”. Write to The 
Hi-Shear Rivet Tool Co., 8924 Bel- 
lanca Ave., Los Angeles, Calif., for 
further information. 

Circle Inform-A-Gram No. Al9. 


A New and Improved Method of 
Operation for Its Larger Friction 
£aws is announced by Kling Bros. 
Engineering Works, 1320 N. Kostner 
Ave., Chicago, Ill. “Push Button” 
control is now available for these 
saws on a central control stand. All 

















operations and feed adjustments are 
at the finger tips of the operator. 
Location of the controls is as follows: 
1—“Forward” Button. 2—“Reverse” 
Button. 3—‘“Stop” Button. 4— 
“Momentary Hold” Button. 5—Pres- 
sure Gauge. 7—Flow Control Valve. 
Further information available upon 
request. 

Circle Inform-A-Gram No. A20. 
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Y BUSHING BONDING CEMENT 
EP 


my For Retaining Drill Jig Bushings 
-_ Use B-K 7 # CEMENT 


. : No distortion of the jig plate or misalignment 
of the hole pattern. Eliminates lapping of press 
fit bushings after assembly. Not affected by 
drilling heat. Bushings can be retained in steel, 
aluminum or fiberglas jigs. Easily applied by 
untrained personnel. Especially recommended 
for use in ‘master tooling’’ operations. 


SHERIDAN PRODUCTS 


/ Ci 1054 E. Hyde Park Bivd., Inglewood 3, Calif. 
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i 
BENDER-CUTTER 

* CUTS, BENDS, PUNCHES 
Available in hand or air operated 
fam models, the MULTIFORM is shipped 
sm complete with full assortment of dies 
and mandrels to form and cut round or 
flat stock up to ¥g”x1\4” as illustrated. 
Punching and round end blanking dies 
available. Other models up to "x 
WRITE FOR DESCRIPTIVE CIRCULAR 4” air operated. 












KALAMAZOO, MICH. 








J. A. RICHARDS CO. | 











You Can Cut Cost 
Per Hole 
with DoALL Reamers 
because: 


1. Special process- 


ing gives 
more holes 
per grind 


. Faster feeds 
can be used. 


. DoALL stocks 
more sizes 
and types 

than anyone 
else. 


> 


Cal DoALL — consult 
classified directory for 
nearest DoALL Service 
Store that stocks cutting 
tools, gages, supplies 
OF Wrcte 


the DoALL co. 


Des Plaines, Ill. 
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CUT TOOL AND 
DIE-MAKING COSTS 


WITH... 


DIE FILERS 
PROFILE GRINDERS 


DIE 
FILERS 


... for straight-line 
sharp corner filing, 
sawing andlapping 


This low cost 
precision-built unit 
performs all die 
making operations 
at savings up to 
40%. Furnished 
complete with motor 
and two overarms. 
No extras to buy. 


Write for illustrated 
Bulletins and Prices 











PROFILE 
GRINDERS 


... for high speed 
Precision Grinding 

of curved and 
Irregular Contours 


Standard features 
include 20,000 or 
30,000 R.P.M., or a 
combination of these 
spindle speeds, 

VY. H.P. motor, 
Collet Chuck, 
Compound tilting 
table, built-in 
wheel dresser. 


RICE PUMP & 





MACHINE COMPANY 





228 PARK AVENUE BELGIUM, WISCONSIN 
CIRCLE INFORM-A-GRAM KEY NO. 1148 

















High-Speed, Air-Electric Gage. 
Through a combination of air gaging 
and electrical signalling, two OD’s 
of a highly polished bearing are 


& 





measured simultaneously by a new 
Air-Electric gage developed by Fed- 
eral Products Corp., 1144 Eddy St., 
Providence, R. I. Details are avail- 
able. 

Circle Inform-A-Gram No. A21l. 


Parallel Straight Edges made of 
diabase (black granite) in matched 
pairs have been developed by Rahn 
Granite Surface Plate Co., 638 N. 
Western Ave., Dayton 7, Ohio. The 
photograph shows a pair, 36” long 


A EN 








and 6” high. 
long, have been finished parallel to 
the 36” edges and both pieces are the 
same height within a tolerance of 


The top edges, 12” 


0.00005”. The 36” edges are also 
straight within 0.00005”. 
Circle Inform-A-Gram No. A22. 


A New Electric Hot Plate has been 
added to the growing line of prod- 
ucts made by the Thermo Electric 
Mfg. Co., Dubuque, Iowa. The new 
series serves for melting pitch, resins, 





waxes, sealing of plastic wrappings, 
etc. In the laboratory it is used for 
boiling, extractions and routine heat- 
ing. A leaflet available describes 
and illustrates the unique construc- 
tion and temperature control method 
of the hot plate. 

Circle Inform-A-Gram No. A23. 
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YOST DRILL PRESS VISE 


@ This new Yost vise has been ‘de- 
signed expressly for use on drill 
press operations. Does away with 
special and costly jig fixtures. 


OFFERED IN TWO SIZES 

















Width of Opens Weight 
Vise No. |jaw, Inches| Inches | Pounds 
1D 3 4 1244 

2D | 54% 23 





Do you need a vise of ANY type? 
Write today for bulletin on 
the extensive Yost line 


| | YOST MFG. COMPANY 
1000 MAIN STREET 
Meadville e Pennsylvania 
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ROLL FEEDS 
Accurate Feeding — 
Reversible 

fo to install 
Highest Quality 
increased 
Production at 

Low Cost 





Fits any Power 
Press 
Electrical Plug 
installation. 
Pays for itself 
ou get more 
or your scrap. 


STOCK ORER 
Saves your dies 
eliminates hond 
oiling . 
Made in variety 
of sizes 





Write How 
for new catalog showing prices and com- 
plete line of Equipment. 


DURANT Tool Supply Co. 


136 SOUTH WATER STREET, PROVIDENCE 3, R. |. 
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Precision Built for Precision Work. 
This Milwaukee profile grinder is 
built to perform a wide variety of 
grinding operations. It is especially 





adapted to the precision grinding of 
die clearances and to the sharpening 
of cutter dies and punches. Litera- 
ture available from the Rice Pump & 
Machine Co., Belgium, Wis. 

Circle Inform-A-Gram No. A24. 


A New Fully Adjustable Dividing 
Head that adjusts from a horizontal 
to a vertical position and rotates a 
full 360° has been announced by the 
H. P. Preis Engraving Machine Co., 
282 Industrial Branch, Hillside, N. J. 





The precision-graduated instrument 
has a fine adjustment in minutes for 
rotary micro setting and includes a 
three-jaw, three-step chuck for maxi- 
mum adaptability. For further de- 
scriptive literature write direct to 
the manufacturer, or— 

Circle Inform-A-Gram No. A25. 


Tension Hydra Spring. This new 
Wales Tension Hycra Spring pulls 
rather than pushes to increase load 
and provides built-in snubbing ac- 
tion on return cycle. Capacity is to 





7,000 lbs. and stroke up to 2%” maxi- 
mum. For complete information 
write to the Hydra Spring Division, 
Wales-Strippit Corp., 345 Payne 


Ave., N. Tonawanda, N. Y., for Bul- 
letin Hydra Spring. 
Circle Inform-A-Gram No. A26. 


with Sofety 


It pays to keep fingers 
out of presses! 


Write for FREE Catalog 
AIR DIVISION 
4197 RAVENSWOOD AVENUE 
CHICAGO 13, ILLINOIS 
ct Offices: DETROIT and CLEVELAND 
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TRADE Ms LW HA 


FOR MOUNTING TEST INDICATORS INSTANTLY TO FLAT OR DOWN TO 


3%" 





Model 100 being used 


align fixture in 
tion mill. 


PRICE $8.00 
COMPLETE 


Attractively boxed. 
SEND NOW FOR BUL 


to 


produc- 









New Superior 
Magnetic Base 


Holder 


N NO. 100 





’ ROUND WITH PULL OF 65 LBS. 


@ Every indicat- 









ing problem 
now easily NEW! 
solved, W all-swive 

@ No more in- NE ! and stem of 
discrimate 3-step universal non-magnetic 
clamping. rod for alll material. 


indicators. 2, 


@ All materials he", i" and “4 


and workman- 


ship uncon- ‘i NEW! 
itionally Sure-gri 

-grip 
guaranteed. non-breakable 


tenite plastic 
cose 14" 

wide, lis" long 
and 1%" high. 


NEW! 


Fool proof adap 


tor allowing 360° 
adjustment in all 
directions. 





a *, 


Magnetic pull 
5 Ibs. 


LETIN NO. 605 COVERING OTHER TINY-TITAN TOOLS 


























No. 120 Combination magnetic base indicator holder and magnifier, pull, 65 Ibs| $12 

No. 130° Precision adjustment magnetic base holder, pull 65 Ibs "$950 — 
No. 150 Heavy duty duplex magnetic base holder, pull 125 Ibs | $15.50 
No. 160 sion adjustment heavy duty duplex magnetic base holder, pull, 125 Ibs} $17.75 
No. 200 + 2 base “HANDI-LITE” pull, 65 Ibs ~ $850 
No. 250 | Heavy duty magnetic base lighting unit—_holds 100 watt bulb, pull, 125 Ibs} $18.50 





ENCO MANUFACTURING COMPANY, D 


4520-26 W. Fullerton Ave., CHICAGO 39, ILL. 












mY 754 


Order from your Enco Stocking Dealer, or 
send order with name of your mill supply 





aler. 
REE 520 OR IIE LOBES RB 
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DoALL 2” Utility Monolight 
. provides featherweight 
portability 


Checks surface 
flatness in 
millionths 


HEAD SWIVELS 
360° 


Ideal for use 
at production 
machines 


Perfect for 
roving 
inspectors 

@ Detachable 
head 


ee 








ALL Sizes 
DoALL also has 
5” and 20” 
Monolights 


the DoALL co. 


Des Plaines, Ill. 





SIMPLEX-M 
ABRASIVE BAND GRINDER 


The precision of a machine tool 
plus the durability of a workhorse. 

Complete with '/. H.P. Heavy Duty 
Motor and automatic band tension 
control. Nothing like it for finish. 
ing metals, plastics, wood, fibre, ete. 


ON 
writE TODAY 


WALLS SALES CORP. 


333 Nassau Avenue, Brooklyn 22, N.Y. 
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\a 


DRILL THESE HOLES 


BY A QUICK, EASY, INEXPENSIVE METHOD 
Your business letterhead will bring 
Ucerature. 


WATTS BROS. TOOL WORKS 
Wiimerding, Penne. 
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Steinel Pivot Burnishing Machines 
for the finishing of bearing surfaces 
on spindles, pivot shafts, drive jour- 
nals, etc., to insure proper size and 





improve surface quality have been 
introduced by the Morey Machinery 
Co., Inc., 383 Lafayette St., New York 
3, N. Y. Complete details are avail- 
able. 

Circle Inform-A-Gram No. A27. 


One-Inch Flexible Abrasive Belt 
Grinders with 10 1/2” throat depth 
have been put on the market by 
Hammond Machinery Builders, Inc., 





Kalamazoo, Mich. These new units 
can be used for deburring, grinding 
and polishing. Further information 
is available. 

Circle Inform-A-Gram No. A28. 


A New Series of Silicon Carbide 
Wheeis for grinding tungsten carbide 
tools is now being produced by The 
Fuller Merriam Co., West Haven, 
Conn. Ingrecients in the vitrified 





bond combined with a distribution of 
the abrasive particles are calculated 
to penetrate and cut tungsten car- 
bide with maximum efficiency. The 
company offers literature covering 
the new grinding wheels. 

Circle Inform-A-Gram No. A239. 
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OLIVER 
DIE MAKING MACHINES 


Are BEST for 
Your Toolroom | 


Because « ¢ « their efficiency, 
speed and accuracy in machine saw- 
ing, filing and lapping save time 
and cut costs up to 60%. Simple to 
operate, OLIVER DIE MAKERS further 
reduce costs because they do not re- 
quire expensive, hard-to-get skilled 
labor. 






































For nearly 40 years OLIVER DIE 
MAKING MACHINES have proved in- 
valuable on such jobs as production 
Filing, Experimental Work, Metal 
Patterns, Cams, Gages, Templates, 
etc. 


OLIVERS have proved their worth in 
over 10,000 installations throughout 
the world. Many of these superior, 
long-lasting Die Makers have been 
in continuous use for more than 25 
years. 


OLIVER DIE MAKERS 
Available in 5 Models 


The Bench Model S-1 (illustrated) is o single 
speed die maker for use on tool steel up 
to 1” thick. 

The Heavy Duty Model (illustrated) has 6 
speeds, works in metal up to 3” thick, has 
variable strokes to 5” with hydraulic feed. 


Write Today For Complete Technical Dato on 
OLIVER DIE MAKERS 


OLIVER INSTRUMENT CO. 


1436 € MAUMEE 


ADRIAN MICHIGAN 


CIRCLE INFORM-A-GRAM KEY NO. !16D 
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26 Standard Styles of Brake Dies 
As a guide for selection of the prop- 
er types of brake dies for bending 
and forming sheets of steel and 


v\- Las Site 


other metals, a chart of 26 standard 
styles is now available from Service 
Machine Co., Inc., 506 Miller St., 
Elizabeth, N. J. A copy of literature 
and the chart will be sent to anyone 
requesting it. 

Circle Inform-A-Gram No. A30. 


Fluted Set Screws stay easier and 
more positively on the wrench or key 
while inserting or starting in a 
tapped hole. They have been added 


. 





to the complete range of Setko set 
screws. Detailed literature can be 
obtained by writing the Set Screw 
& Mfg. Co., 158 Main St., Bartlett, 
").. or— 

Circle Inform-A-Gram No. A3l. 


A New Type of Tool Holder which 
by means of a steady-rest holds the 
work down, overcomes the tendency 
of the stock to lift, climb on the tool, 
break it and ruin the work. Chatter 





and digging into the stock also are 
eliminated with this holder. Com- 
plete data on the product will hap- 
pily be furnished by the Novi Tool 
& Machine Co., 25806 Novi Rd., Novi, 
Mich. 

Circle Inform-A-Gram No. A32. 


You dress better for less with 






RECOMMENDED BY 
LEADING MANUFACTURERS OF 
SURFACE GRINDING EQUIPMENT 


Reid Sees. Surface Grinder dressing with a Perfex TANGI-MATIC 


Now you can dress angles tangent to radii within “tenths” and set-up in 
one-fourth the time with the new TANGI-MATIC Dresser. A built-in, direct- 
reading micrometer eliminates “mikes”, height gages, Jo Blocks and errors— 
and saves you time. Even novice operators obtain extreme accuracy. 

TANGI-MATIC dresses any concave radius down to .032”, full 180°. Set-up 
can be made without removing dresser from your grinder chuck. A removable 
dressing arm permits the use of extensions for large wheel dressing. 

Wearing surfaces are hardened, ground and lapped for assurance of 
years of extra service over ordinary dressers. Lead screw is hardened and 
ground to extreme tolerances. 

TANGI-MATIC is furnished complete with master setting block, small radius 
attachment, plastic hood and carrying case. 


WRITE FOR FREE LITERATURE AND NAME 
OF OUR REPRESENTATIVE IN YOUR AREA 


PERFEX GAGE & TOOL CO. 


120 Avery St. © Mt. Clemens, Mich. 
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STOP DUSTS InstTANtLy 


with 


DUSTKOP 


Available from stock of 22 standard 
models. 


300 cfm to 10,000 cfm 


Ask for Catalog 605-2. Describe 
dust problem for recommendation 
by return mail—No Obligations. 


AGET-DETROIT CO. 


213 Main St., Ann Arbor, Michigan 
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STOP PRODUCTION ERRORS 
with NEW Bausch & Lomb 
OPTICAL COMPARATOR 


es 
Sold 
Exclusively 
by DoALL 
« 
Finest, 
Lowest 
Priced, 
Quality Unit 
of its Kind 
e 
Get the Facts 


Ls 


Caté DoALL — consult 
Classified phone directory 
for DoALL Service - Store 
that stocks gages, cutting 
tools, supplies, -or Warete 


Checks to “tenths” 
Anyone can 
operate it 


Can be used 
without 
fixtures 


the DoALL co. 


Des Plaines, Ill. 
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COMPLETE 
THE 
DIE-SET 
AT YOUR 
BENCH 





Lacey Die-Set 
Machine 

Here’s a truly “one 
man” press. It op- 
erates with one 
hand. Handy for tool 
and press rooms, it permits the diemaker 
to complete a die-set at his bench . . 
saves toolroom and handling costs. Ask 
today for full details. 


Sole Distributors 
MOORE SPECIAL TOOL CO.,_ INC. 
726 Union Avenue Bridgeport 7, Conn. 


CIRCLE INFORM-A-GRAM KEY NO. 118B 


Mi¢crs 


/upreme 


LAY-OUT AND \ 
eet DYE 


\2 


rN 











>? 
, } 
7 COLORS 


For Tool, Die, Pattern or Template layout on 


metal . . . Quick identification of bar stock, 
sheets, strips or parts . . . Shows up in 
sharp relief—dries instantly . . . Write for 
sample and circular on company letterhead. 


MICHIGAN CHROME & 
CHEMICAL COMPANY 


8615 Grinnell Ave. + Detroit 13, Mich. 
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Easy Moving & Positioning of 
gravity wheel conveyors is provided 
by improved caster-equipped stands 














announced by Samuel Olson Mfg., 
Inc., 2423-27 Bloomingdale Ave., 
Chicago 47, Ill. Literature is avai!- 
able on request. 

Circle Inform-A-Gram No. A33. 


Rotary Limit Switch. One of the 
most recent control devices to reach 
the market is this rotary limit switch 
with a cam and gear mechanism. 





Its primary application is for revers- 
ing movements between two limits. 
It is manufactured by Gemco Elec- 
tric, 25685 W. 8 Mi. Rd., Detroit 19, 
Mich., and literature is available. 
Circle Inform-A-Gram No. A34. 


Perforator Grinding. Designed for 
fast, more versatile and more eco- 
nomical perforator grinding opera- 
tions, this “Grind-All” grinds all 
types of regular and irregular con- 





tours concentric with  perforator 
shank within + 0.0002”. Detailed 
literature on the construction and 


operation of this unit is available 
from the Harig Mfg. Corp., 5757 W. 
Howard St., Chicago, Ill. The bul- 
letin offered gives outstanding fea- 
tures of the grind-all fixtures such 
as how it can be used for carbide 
grinding, inspection, light milling 
and radius dressing. 

Circle Inform-A-Gram No. A935. 
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Always “S=- 


Mow, bigger and 
better handles on 


Lager! \XTURES 





Zagar 2” holding fixture. 


e 4 . 
f ws Zagar 5-C 


pull type 
collet. 







w/ € 
Zagar 1" indexing fixture. 
Not in itself a radical change, but 
illustrating an old, steady determi- 
nation to keep on improving every 
Zagar product whenever possible. 
All the well known advantages of 
Zagar design: rigid holding, accur- 
ate construction, quality finish, and 
the dependability that goes with 
Zagar's 15-year-old standards. Also 
a complete line of air-operated hold- 
ing fixtures and collet lathe chucks. 


° ° ° 





INTERESTING ZAGAR APPLICATION 


Five standard 1° holding fixtures 
mounted on Goss & DeLeeuw chuck- 
ing machine. Operation consists of 
milling, reaming, and counterboring. 
Fixtures are provided with internal 
stops for correct depth. Close toler- 
ances to print specifications are held 
easily. 
« ° ¢ 
Ask on your letterhead 
for Engineering Manual! T-5 


ZAGAR TOOL, INC. 


24000 LAKELAND BLVD., CLEVELAND 23, 0. 


IY Gita Ty, 


INDUSTRY 
and SPECIAL MACHINERY 
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Precision Radius Dresser. This in- 
strument is designed to give the ma- 
chinist perfect “feel of the wheel”. 
Angles tangent to radii can be quick- 





ly and accurately set. Complete data 
available from General Scientific 
Corp., 603 N. La Brea Ave., Los An- 
geles, Calif. 

Circle Inform-A-Gram No. A36. 


This Twin Barrel Finisher repre- 
sents a new idea in handling conven- 
ience. It involves the use of moveable 
chutes under the barrels which can 
be tilted to the rear to drain off liq- 


| 






peta ie its | 
sy 
‘ 


uids, and then can be tilted forward 


to deliver the load to proper contain- | 


ers. For further information write 
to Rampe Mfg. Co., 3320 St. Clair 
Ave., Cleveland 14, Ohio. 

Circle Inform-A-Gram No. A397. 


A New Portable Pneumatic Rivet- 


er, said to be the only hand tool of | 


its kind on the market, has been in- 
troduced by the Lemert Engineering 


i 


Co., Plymouth, Ind. This hand tool 
easily gets into hard-to-reach places 
and unusual positions. 

Circle Inform-A-Gram No. A38. 
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PRECISE 


hole location, 
easy contour 
inspection with 
new machine 
tool microscope 





Any machine shop, large or small, can 
save time and money on milling and 
boring work with the new Perkin-Elmer 
Model 11 Machine Tool Microscope. For 
hole location, its wide field of view 
(14”) or 30x magnification makes it 
possible to gage accurately to a ten thou- 
sandth—at a glance. 

Mount the Model 11 on an offset 
bracket or directly in the spindle—it will 
fit nearly any machine tool. When off- 


THE PERKIN-ELMER CORPORATION WHXC/ NORWALK, CONNECTICUT 
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T-NUT & STUD SETS 
STEP BLOCK SETS 


119 





set it can be used for transferring hole 
locations from template to workpiece. 
The image always appears erect and 
moves in the same direction as the work, 
making it ideal for checking contours, 
slots, surface conditions. The Model 11 
Microscope is compact, sturdy, rugged 

designed for long life, accurate service. 

Write today for complete details. 





QUARTER TURN SCREWS © SOCKET SHOULDER 
SCREWS « JIG FEET (three types) * FIXTURE 
KEYS (six sizes) « LATCH BOLTS (std. & long) 
SPHERICAL WASHERS « SPHERICAL FLANGED 
NUTS * STRAP CLAMPS (two types) * HARD- 
ENED NUTS & WASHERS « FLANGED NUTS N/C & 
N/F ¢ CUT THREAD STUDS ¢ TEE-NUTS (twelve 
sizes) ¢ COUPLING NUTS « ADJUSTABLE STEP 
BLOCKS « STAR TYPE HAND KNOBS « HEXAGON 
TYPE HAND KNOBS « KNURLED HEAD SCREWS 


WLI LLAL 












PUNCH PRESS SETS 





116 HOLLIER AVE., DAYTON 3, OHIO 
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urements. 


head makes 


Easy, quick and accurate meas- 
Unlimited use due to 
compact design. 
dificult measure- 


sandths of an 


108 MT. VIEW AVENUE, 


EASY @ QUICK @ ACCURATE 


— TWO SEAT — 

Vernier Depth Gauge 

Hardened, ground and lapped 
head—36" x76""x3%4". End-hard- 
ened, tool steel scales—3/32”x 
%4” wide. All scales allow full 
jength to 8”. Hook scales of 
any size available. 

Descriptive Literature Available 


WM. A. KOENIG 
TROY, NEW YORK 


End-slotted 
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BUSHINGS INC. 


31780 GROESBECK HIGHWAY 
FRASER, MICHIGAN 
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CUT HEAT-TREAT COSTS 


... with this versatile Temco bench furnace 





... for heat-treating dies, parts, tools, etc. 





Speed production, lower unit costs with this husky electric 
furnace. Large enough to take a wide variety of work, yei 
compact and exceptionally convenient to use. Chamber sizes- 
914” wide, 812” high and 1312” or 18” deep. Heating range 
350° to 1900° F., 220 V. operation. Price with con- 
trols, $297.50 to $507.50. Furnace only $235 to $285: 
Write for literature and nearest dealer's name. 

1G 


GID |rmacs & 


Thermo Electric Mfg. Co., 474 Huff St., Dubuque, Iowa 
CIRCLE INFORM-A-GRAM KEY NO. |20C 
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BUILD YOUR OWN SPECIAL MACHINES 


At Low Cost...to Meet High 
Production Schedules 
for 
DRILLING 
TAPPING 
CHAMFERING 
REAMING 


and similar 
operations 


WITH 


BLACK 
PACKAGED UNITS 


Self-contained—operate in any position. 
Easy to design into special purpose set-ups 
for single or sequential operations. 

Black employs new principle—traversing 
motor shaft is work spindle. Torque applied 
uniformly with practically no end play. 
Air feed advances tool rapidly to work— 
. hydraulic control gives uniform feed to end 
of work cycle. Tapping unit controlled so 
tap follows own lead. No chamfering first 
thread. No stripping on return stroke. 
Depth accuracy to within .001”. Simple 
adjustments. Wide range of sizes and 
speeds. Step-drilling controls available. 


Write for descriptive literature. 


THE BLACK DRILL COMPANY, INC. 


1368 East 222nd Street * Cleveland 17, Ohio 





NO REVOLVING 
NO CAMS WEIGHTS NO GEARS 
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ELIMINATE HUMAN ERRORS 











* HUMAN ERRORS THROUGH 
DIFFERENCES OF “FEEL” 
ELIMINATED. 

WILL DETECT OUT-OF- 
ROUNDNESS, OVALNESS 

AND TAPER. 


SEND FOR ILLUSTRATED CIRCULAR 


GEORGE SCHERR C0., Inc. 


200-T LAFAYETTE ST.e NEW YORK 12,N.Y. 
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A New 3-Dimensional Engraving 
Machine which will engrave steel, 
other metals, plastics, wood and sim- 
ilar materials in ratios ranging from 





1.7:1 to 7:1 has been introduced by 
the H. P. Preis Engraving Machine 
Co., 282 Industrial Branch, Hillside, 
N. J. Complete details available. 
Circle Inform-A-Gram No. A339. 


The Improved Di-Profiler can be 
rocked or rotated to conform with 
the contour of the die or part being 
worked. This feature makes the pre- 
cision machine a high production 





a 
substitute for the old hand method 
of die filing and finish. Full details 
will be furnished by Nord Interna- 
tional Corp., 449-139 Central Ave., 
Orange, N. J. 
Circle Inform-A-Gram No. A40. 


Fixture Keys, Spring Plungers, 
spring stops, torque screws, toggle 
pads and swivel screws, all of hard- 
ened steel, have been added to line 
ef Siewek drill jigs, fixture clamps 


TELCILAA ALAA LAA 


\ 
' LER ere rertrrrrertrrHt #0 





and fixture details. Engineering data 
sheets showing the wide variety of 
Styles and sizes available can be had. 
Write to the Siewek Tool Co., 2862 E. 
Grand Blvd., Detroit 2, Mich., or— 
Circle Inform-A-Gram No. A4l. 


Or 


- -- and then one day | made my fortune by switching 


the shop to Columbia SUPERDIE." 


COLUMBIA TOOL STEEL COMPANY e CHICAGO HEIGHTS, ILL. 


Producers of fine tool steels — All types immediately 
available through Sales Offices, Warehouses and (0 
Representatives in Principal Cities. 


(UMB) 





TEELS 
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New! DIAL 
INDICATOR , 
Alina No. 77 


@ Graduated — .0001’’ 
@ Reading — 0-50-0 @ Range — .206’ 
@ Jeweled @ Shock Proof 
@ Revolutions of Hand — 20 






JEWELED 
ooo! 


: Swiss MADE 

Se oA 

: + nA 
» 












The ALINA No. 77 is a large capacity SWISS made in- 
dicator. 

The steel case is DULL CHROME plated and incorporates 
a removable back plate. 

The dial is especially treated to eliminate glare, and the 
graduations are fine and distinct. Adjustable tolerance 
hands are built into the bezel. 

The ALINA No. 77 also features the popular DOUBLE DIAL 
and TELL TALE HAND 


The indicator is supplied in a handsome formfitting case. 


$26.80 


in handsome 
contour case 


F.0.B. New York 


Parts and service are always available in New York City. 






Ask your dealer or write 


ALI N A CORPORATION @® 
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401 Broadway & New York 13, N. Y. 





LAPPING AND 
GRINDING 


COMPOUNDS 


GRADE |7 (Medium) GRADE 18 (Medium Fine) 
GRADE 19 (Fine) 
SPECIAL COMPOUNDS FOR BRASS AND BRONZ 


PLUG COCK VALVES 


Also precision lap- 
ping compounds 
for gages, tools, 
instruments. 
Write for free 
sample kit con- 
taining six liberal 
jars, different 
grades. 





Photo courtesy 


Hays Mfg. Co. 





These three grades of compounds have a special water 
soluble base that possesses excellent lubricating qualities 
for grinding various styles of plug and key cock valves. 
These compounds do not “niggard or score” while grinding 
—a common trouble with most compounds. They contain 
abrasives of the proper grit size for grinding or lapping-in 
brass and bronze plug valves. The finished parts can be 
washed with ordinary water. 


Generous samples sent upon request 


UNITED STATES PRODUCTS CO. 


518 MELWOOD ST. PITTSBURGH, PA. 
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You can 


MEASURE 


the 
ROUGHNESS 


of practically ALL surfaces 


(internal and external—flat, round, and tapered) 


with the PROFILOMETER 


(quickly—dependably—in the shop—in microinches) 








. . thereby saving time and money 
‘eg in unexpected ways! 









FREE BULLETIN LT89 


gives details—shows production 
and quality control applications. 
Write for it! 


Protilometer is a registered trade mark. 


p MICROMETRICAL 





MANUFACTURING COMPANY 


345 S. MAIN ST. ANN ARBOR 14, MICH. 
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TOOLING and PRODUCTION 


fy Punches and Dies (Wy 
Angle Iron Cut Off Die 


No. 18, cut off die, for 
2”x2”x4” and lighter an- 
gles. Mounted in leader 
pin die set. Fits ‘most all 
makes of 25-ton and larger 
presses. Simple shearing ac- 
tion insures straight, clean 
cut WITHOUT DISTOR- 
TION. Another of the 
many different kinds of 
punches and dies in stock 
or made to order for foot, 
hand or power operation. 
Also adaptors and die 
shoes to convert your 
press. Each precision-made. 


Immediate 
Delivery 


What are your punch and 
die needs? Consult us about 
your problems. Prompt 
service on “specials” made 
to your order. 


Send for free illustrated catalog 
No. 154 AB. Net prices shown. 


WARD Machinery Co. wesrington Chicago 6 
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WP 


AUTOMATICALLY 
DEBURRS PARTS 
LIKE THESE! 


AUTOMATIC 


Hole DEBURRING 


| —_— a 


ge (W/Z) NOBURMATIC TOOL 
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New Noburmatics deburr 
and chamfer front and in- 
accessible back hole faces 
in ferrous and non-ferrous 
sheets, plates, extrusions, 
castings and forgings in one 
automatic operation. Used 
in drill motors or stationary 
machine tools, Noburmatics 
produce uniform deburring 
with high accuracy, increase 
production line speed. Made 
in all drill sizes from %” 
(.125) to F(.256). 





ad 














Entry Noburmatic 
enters hole, advances 
to limit stop, DE- 
BURRS FRONT 
FACE. (Rear cutter 
now projects. ) 


| 


Withdrawal BACK 
FACE DEBURRED. 
Cutter automatically 
retracts. Tool ready 
for next cycle. 





For Free Bulletin and Full Details, Write Today! 







MANUFACTURING COMPANY 
TIT W. VICTORY BLVD., BURBANK, CALIF 
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tED. 
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Amplifying Gages & Com- 
parators under the trace 
names “Millimess” and 
“Compar-It”, respectively, 
have been introduced by 
George Scherr Co., Inc., 200 
Lafayette St., New York 12, 
N. Y. These instruments 
can be used in many types 
of comparison indicating 
gages and may be built into 
machinery, fixtures, special 
gages, etc. An illustrated 
circular on the instruments 
is available. Circle No. A42. 





f. ok Endothermic Gas Genera- 
: tor. Available in 3 sizes 
(300, 500, 750 cubic feet per 
hour) this Endothermic Gas 
Generator is of functional 
design with easily remov- 
able parts which make in- 
spection and maintenance a 
simple matter. The genera- 
tor will produce controlled 
atmosphere of consistent 
chemical analysis for heat 
treating operations. For 
more detailed information 
write to the Hevi Duty Elec- 
tric Co., 231 W. Michigan 
St., Milwaukee 1, Wis., for 
Bulletin 753. 
Inform-A-Gram No. A43. 





Metal Working Shapers. A dual-control is offeved as 
an extra feature for the electro-magnetic brake and 
clutch on Cincinnati metal working shapers. ‘The addi- 
tional control permits more efficient handling of large 





awkward work which obstructs the operator’s view from 
the normal working position. Other features added to 
the machine are automatic tool lifters, power down feed 
to the head with automatic stop and an auxiliary front 
cross feed screw. Literature is available from the Cin- 
cinnati Shaper Co., Hopple & Elam St., Cincinnati 25, 
Ohio. Circle Inform-A-Gram No. A44. 











CHALLENGE — 
Surface Plate Equipment 


MADE OF HIGH-GRADE 
SEMI-STEEL — HEAT 
TREATED AND 
PRECISION GROUND 









STRAIGHT EDGES — For scraping planer 
and lathe bed ways . . . parallel straight 
edges for inspection of alignment and 
bearing surfaces of machine tools. 


RIGHT ANGLE IRONS — May be placed 
in almost any position with work clamped 
to face for measuring . . . Also used as 
height blocks. 


ANGLE PLATES — Made in 22 sizes from 
2%, x 4%, x 43%, up to 24x 24x 24 for clamp- 
ing and holding work. 


V-BLOCKS — Feature ribbed sides, light 
weight and a V accuracy of .0005 inch... 
for supporting shafts for drilling, checking, etc. 
BOX PARALLELS — Complete range of sizes 
for every use . . . Accurate to .0005 inch. 


Lal 


Send for complete information 


THE CHALLENGE MACHINERY COMPANY 
Office, Factories and Show Room: 
Grand Haven, Michigan . 
30 








TRADE-MARK @® 
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JACO Horizontal | y 


STOCK REEL /’ 


LOW COST — AUTOMATIC 
No motors — No belts — No sprockets 












POWERED BY 
THE NATURAL 
SPRING OF 

UNCOILING STOCK... 


. « without 
attention or maintenance ... so simple there is nothing 
to get out of order. 


JACO Stock Reel operates automatically . 


The loop of stock between the Coil and the Press Feed 
completely eliminates slippage, kick-back and over-run. 
JACO Stock Reels handle all types of resilient 
coiled stock for light stampings up to 250 Ib. coil 
weight ... up to 36” coil diameter ... up to 6” 

stock width. 


Proved in actual use by major manufacturers. 
Guaranteed to work on your job or money back. 


Write today for full details 
Hingham 6-0873 


DEVICES, INC. 


96 High Street 
HINGHAM, MASS. 
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NEW, FASTER— 
MORE EFFICIENT! 


@ Prints up to 14 ft. per min. Develops at 8 ft. per min. 
Produces black line and colored line whiteprints in 
volume at low cost! Handles cut sheets cr roll stock up 
to 42” wide in any length. Equipped with 2000 watt high 
pressure Vicor jacketed lamp for greater printing specd. 
Newly devised blower system for coolest contact—protects 
originals. Feed, delivery and all controls in front, withia 
easy reach. Easy to install and operate. Trouble-free. 
Simple to clean. Minimum maintenance. 220 v. singl<- 
phase 60 cycle AC. Priced at $1395.00. Get full facts now. 


Also other Versa-Liner and Spee-Dee Whiteprinting Out- 
fits for Moist Diazo or Ammonia Dry Process from $55.00 










CHICAGO 45, ILLINOIS 


Founded in 1937—Over 10,000 Machines in Use 
MFRS. OF WHITEPRINT, BLUEPRINT AND PHOTOCOPY EQUIPMENT 








CIRCLE INFORM-A-GRAM KEY NO. \74A 








of KALAMAZOO 


2 IN | 
NO-DUST 


MAES 












SAVE OVER 50% FLOOR SPACE 
THE HAMMOND WAY 


OLD WAY ? 
°C A 
p74 | 
4 | 
rss (ot ieee) 


DUST-LADEN AIR IS A MENACE! 

© Protect your employees’ health. 

© Protect nearby machine tools from 
dust and grit. 

@ Save floor space — requires only 
644 square feet. 
For 10”, 12”, and 14” wheels. 
Write for Catalog. 











1631 DOUGLAS AVENUE e KALAMAZOO, MICK.GAN 
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HEINRICH “GRIP-MASTER” SCREWLESS DRILL PRESS VISE 


NOW AVAILABLE IN TWO TYPES 


“$V” Standard . . . and ‘“‘PA’’ for Use With Compressible 



















Materials 
Positive locking 
by light press on Straight through \ Write for 
lever. drilling with ex- ¥ Details 


tra wide cleaor- 
once. 
Hardened and 



















Instantaneous 
setting by sim- 
ple push on 


Large loading and 
unloading capac- 
ity. 














Built-in, recessed 
porallels level 
work. 


(Right) 
Grip-Master 

used as base 
structure to speed up 
and improve accuracy 
on a difficult drilling 
operation. 


Cast bosses in 
stationary jow 
for easy jig at- 
tachment. 






NEW CATALOC FREE! 
Be sure you have a com- 
plete Heinrich Tool Catalog 
in your files. Your copy 
will be sent free upon re- 





quest. 
DEPT. 134-E * 
Lrill Press Vises @ Fixture Locks © Nibblers 
Punches © Rod Cutters 


i 


TOOLS IRC. 


FORMERLY MATIONAL MACHINE TOOL CO, i 
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(“Here's how to SAVE TIME 


in SETTING-UP and KEEPING 
your MACHINES LEVEL 


Fast 
Accurate 
Self-Aligning 
Machine Leveler 





















Empco Jacks enable you 
to meet hurry-up de- 
mands for relocation of 
machinery by giving you 
the fastest, easiest, most 
accurate machine level- 
ing ever known: you 
simply raise or tilt ma- 
chine sufficiently to allow 
the Empco Jacks to be 
slipped under base. The 
number of jacks required 
depends on weight of ma- 
chine and size of base. Once set 


on Empco Jacks, the entire opera- Vibration 
tion of leveling and maintaining equip- absorbing 
ment level is quickly done. plying mounting pads 


a ~ 
a wrench to the “hex” head a alinaien increase machinery life. 


screw, an adjustment is obtained either u 

or down until your level indicator reads 
“zero.” Write for specifications and prices 
today. 







2735 JEROME AVENUE . DETROIT 12, MICHIGAN 
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TOOLING and PRODUCTION 


RACINE. WIS. 
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Hydraulic Pumping Unit. 
Specially designed for use 
with Modernair components 
and systems to provide “on- 
the-spot” low pressure hy- 
draulic power and volume 
output is the DU Series, 
Modernair low pressure hy- 
draulic pumping unit. A ce- 
scriptive bulletin on the ad- 
vantages of this machine is 
available from the Modern- 
air Corp., 400 Preda St., San 
Leandro, Calif. The unit 
includes a five-gallon reser- 
voir, breather, dip stick, 
overload protection and ca- 
pacitator and relief valve 
set for 200 psi. 
Inform-A-Gram No. A45. 





These Are Taper Interchangeable Drive Tools 
and can be applied to any shank type tool, either 





high speed or carbide tipped. They are produced 
by the Falcon Tool Co., P.O. Box 4605, 20771 Ryan 
Rd., Detroit 34, Mich. Write for Catalog 53 which 
explains the tools in detail or— Circle No. A46. 


25-Ton Hydraulic Press. 
Lempco Products, Inc., Dun- 
ham Rd., Bedford, Ohio is 
now marketing a new 25- 
ton press that because of its 
simplicity, rugged construc- 
tion and versatility is ex- 
pected to be well received 
in the smaller automotive 
repair shops for work on 
universal joint pins, axle 
bearings, bushings, timing 
gears and ring gear riveting. 
Two-speed ram travel and 
ram pressure release valve 
are two important features 
of this press. Further in- 
formation available upon re- 
quest. 
Inform-A-Gram No. A47. 





Superpower Permanent Magnet Chucks are an import- 
ant addition to the Taft-Peirce extensive line of mag- 
netic chucks. Of an entirely new design, they are very 





compact and 15 to 20 per cent lower in height. They can 
be readily used in surface grinding, light milling, plan- 
ing and shaping. Write to Taft-Peirce Mfg. Co., Woon- 
socket, R. I., for further information, or— No. A48. 





Ways. . 
FOSTER 2spection 
HEIGHT GAGES 


10” to 48” 
are more buy for less money! 


Stainless Steem beams and Verni- 
ers 


Adjustable Vernier TWICE as 
large as ordinary Verniers. 


Graduations and Vernier are 
Satin-finish Chrome-plated 


Longer Slide, heavy base 





IMMEDIATE DELIVERY 
FROM STOCK 














also FOSTER 6” to 96” 
Precision Vernier Calipers 











WRITE 





FOSTER SUPPLIES CO. 


6122 Milwaukee Ave. @ Chicago 30, III. 
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NEW ADJUSTABLE DRILL JIG 
eliminates layout; cuts drilling time 


Used for drilling holes 
through round stock and 
hex stock from %4” to 2” 
and cap screws from \” 
to 144”, the new Mathewson 
Adjustable Drill Jig elim- 
inates layout and can cut 
drilling time on small lots 
to a fraction. And it elim- 
inates the costs of special 
jigs for larger quantities. 
Holes for cotter pins, set 
screws, drive pins for bay- 
onet joints, oil holes in 
tubular sections, and wiring 
holes in cap screws, are 
all typical of the operation that can be done more eco- 
nomically with this jig. Hole diameters range from .052” 
to .531”, using your A.S.A. standard slip bushings. The 
hardened V-block has two 60-degree V’s for centering 
round or hexagonal stock, one for 4%” to 21/32” diameter, 
one for 21/32” to 2” diameter. Adjustable stop for locating 
work longitudinally for drilling any distance from end, may 
be used on either side. Adjustable bushing carriers hold 
slip bushings and clamp work securely. Jig highly success- 
ful in permitting use of inexperienced drill operators. For 
circular write to: Mathewson Machine Works, 38 Hancock 
St., Quincy, Mass. 
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Carry Your Inspection to the Machine 
with Acme’s New Portable 


BENCH CENTERS 


ONLY 18” OVERALL ° WEIGHT ONLY 1914 LBS. 















Available with 
Fixed or Retractable 
Centers 
Full or Cut Down 

s 


Use Magnetic 


or 
Standard Indicators 
Directly on the 
Bed Area 
° Save Time and 
Money 
o 


Avoid Rejects 
. 


Easily sets on 


Angle Plates for 
Vertical or Angular 
Checks 
a 
Fits any 12” 
Surface Plate 


-a—os 


Drill Jig and 
Fixture Bushings 


Speed Production 
e 
Order Now! 


oe, 





Chamfer ‘ 
Micrometer Gages \ 


Roughness Hardened and 
I Comparison INDUSTRIAL COMPANY Ground 
\ Specimens Precision Parts / 
Tr Pins 7 -206N.LAFLINST. —- S__ Flat Lapping 
ad CHICAGO 7, ILLINOIS — 
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Designed to hold small 
drills in precision collets, 
thus overcoming the diffi- 
. culty of making a drill run 

true as when held in a 
conventional drill chuck. 
Absence of a sliding quill 
guarantees maximum 
sensitivity with fingertip 
control. A mounted 1%” 
capacity chuck can also be 
used. 












- Send for Catalog L describing Micro-Drill Press, 
full range of collet sizes, accessories and other precision tools 





LOUIS LEVIN & SON, INC., 782 E. PICO BLVD., LOS ANGELES 21, CALIF. 
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TOOLING and PRODUCTION 


NEED Special fapSammepiaTeLy? 


Call IED first! 


The following partial list includes only those 
taps most frequently needed. Let us know your 
requirements, Telephone now. 

HIGH SPEED-GROUND THREAD 


MACHINE SCREW TAP SIZES 


HAND TAP SIZES 


10-12-14-16-20-24-27-28-32-36-40-48 
12-14-20-24-27-28-30-32-40 
10-12-14-16-20-24-28-32 
€8-10-12-13-16-18-20-28-40 
7-10-11-12-16-18-20-24-27-32 
12-14-16-18-20-32 
7-12 8-16-20-24-28-32 
+ 10-12-14-18-20 

7-12 8-10-14-16-18-20-24 
32-14-16-24-26-32-36-40 
1% [6-12 8-10-14-16-16-20 





- [0-12-14-16-18-20-24 
19-28-32 "2 Jetatezes2 
@ >| 18-20-22-28-32-36 $1j-8-10-12-14-16-18-20-24-36 
18-20-32-36 6-10-12-16-18 
16-18-20-32 10-16-20-32-40 
14-16-18 5-8-10-11-12-14 
8-11-14-16-20 






HAND TAP SIZES 6-8-10-12-14-16-18-20 
64-72 





8-18-22-24-27-30-32-33-36-40-42-48- 
56-60-72. 


































M 12-14-16-20-22-27-29-30-32-36-40-44- 24-28-32-36-40-48 
48-56-72 24-28-32-36-40 
% 116-24 | 9-12-14-18-20-26-27-28-32-36-40-46-48 24-28-30-32-36-40 
Ky [14-20 |12-16-24-27-28-30-32-40 '20-28-31-32-40 
% Negra Lape ae ect ng gaa 20-24-28-32-40-48 
Ke . 16-20-24-27-28-30-37 16-18-32 
TELEPHONE: LYKENS 33 


REIFF & NESTOR COMPANY 


LYKENS 8, PENNSYLVANIA 





Spectalists tn laft design and manufactire 
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HERE'S THE NEWEST 
7 100,000 R.P.M. 


NU-JETT 


PENCIL GRINDER 


fety Guard— 
Greater Power — New Sa 
Automatic Lubrication. Weighs 5 oa 


Moving Part. 




















aioe 
of Grinder 
Ye" % Sue 










NU-JETT DOES ANY FINE PRECISION 
GRINDING, POLISHING, FINISHING. 
Use it for Etching, Deburring, Die 
Work, Carving on Wood, Metal, 
Rubber and Plastic. 

Air driven on 50 Ibs. pressure or more, 
very smooth in operation, compact, it 
truly handles like a pencil. 


wt $42.50 


Here is an outstanding value that in- 
cludes NU-JETT GRINDER, our new Air 
Filter, Automatic Lubricator, Hose and 
Chuck Wrench. 


~ NU-JETT PRODUCTS 


1355 Michigan N. E. 
PHONE 9-8831 GRAND RAPIDS, MICH. 











— 
_ 3 
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A New Variable Speed 
Band Saw having a speed 
range from 50 to 4,500 sur- 
face feet per minute has 
been announced by the 
Walker-Turner Division, 
Kearney & Trecker Corp., 
Plainfield, N. J. This is re- 
portedly the first time a 16” 
band saw in the light-heavy- 
weight class has been made 
with such a complete range 
of speecs. The speed range 
factor enables the machine 
to be used on all types of 
ferrous and non-ferrous me- 
ta!s, plastics, wood and com- 
position. Further informa- 
tion and literature may be 
obtained. 

Inform-A-Gram No. A49. 





Tool Holder. Here are some of the advantages of the 
new model Brookfield Tool holder: Smalier physical out- 
line; approximately 25% lighter; adjustable V-jaw fea- 

De Sys a i i Sth 5 . 






assembly. Additional information will be happily fur- 
nished by Brookfield, Inc., 172 Newbury St., Boston 16, 
Mass. Circle Inform-A-Gram No. A590. 


Optical Comparators. The Jones & Lamson Machine 
Co., Springfield, Vt., has a line of optical comparators 
that will inspect slot contour, angular locations, and 
spacings on gas turbine discs from 12” to 36” diameter. 
Further information is available. 

Circle Inform-A-Gram No. A5l. 
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What FEATURES do 
YOU WANT in a 
UNIVERSAL JOINT? 


@ Maximum strength and bearing 
surface 


















@ Quick-acting, dependable response 
@ Long service-life 


@ Optimum operating 
angle 


@ Close quarter 
operation 


@ Accurate surface 
grinding 


@ High concentricity 


@ Minimum weight 


Available in 13 standard sizes—diameters !/2" to 4" 
—bore '/4" to 2"—lengths 2" to 105" 


WRITE NOW FOR CATALOG AND PRICES 
STNENON Lovesoy 
yous) 


4519 W. LAKE STREET CHICACO 44, ILLINOIS 
Manufacturers of flexible couplings, universal joints, 
variable speed pulleys and variable speed transmissions. 
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FLEXIBLE COUPLING CO. 





eee ss Lgree you aes 
| gunit these advantages 


N cqoLant Ww oe 























e Complete systems, with fittings, 
to fit any standard machine tool. 


e Easily installed—in a 
matter of minutes 


e A size for every need—38 
standard models—Pumps only 
or Pump and Tank Units 


e Can be used with liquids bear- 
ing abrasives 


e Dependable—long wearing— 
economical to use 


@ Stocked by distributors everywhere 


Graymills Centrifugal pumps, for high 
volume at low pressures, or Graymills Gear 
pumps where high pressures are desired, 
are ideal for every machine tool appli- 
cation—for coolants, oils and compounds. 
Tank capacities range from 2 to 128 gals. 
Motors are of nationally known quality in 
1/25, Ye, Y% and 2 H.P., totally en- 
closed or drip-proof. 

Call your nearest Industrial Supply 
Distributor, or write direct for catalog. 


GRAYMILLS CORPORATION 


3713 NORTH LINCOLN AVENUE - CHICAGO 13, ILLINOIS 


WEST COAST: 4511 MELROSE AVE LOS ANGELES 29 
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the NEW 24 inch 
SPITFIRE .- 
FLAT LAPPING 
MACHINE 


PET? 
s Vey. 


ON LAPPING 
RODUCTION SPEED 





A NEW, large size Flat Lapping Machine of improved 
design for precision lapping of any material where a 
perfectly flat surface is necessary. Extremely close 
tolerance finishes are possible. An ideal machine for 
producing mating surfaces of sliding and rotating parts 
of air and liquid tight seals, plastic and die casting 
molds. 


SPITFIRE 
ROLLER LAPPING MACHINE 


For lapping cylinders to accu- 
rate, mirror-like finishes in less 
time than any other method. 
Saves up to % time in lapping. 


Write for Brochures, Prices and Delivery 


SPITFIRE TOOL COMPANY 


2935 N. Pulaski Rd. Chicago 41, Ill. 
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¥Y VV Check these 


MADE OF 
3 Comet ‘11?’ Fiaeatee 
for Precision CARBIDE 


FOR HOLES FROM 
1/16" UPWARD 
17 DIFFERENT SIZES 


Boring, Facing and 
Internal Threading 


v BORING TOOL 


@ FAST PERFORMANCE 
@ ECONOMY IN PRODUCTION 
@ EFFICIENT IN RESULTS 


Cutting Edges are lapped for bet- 
ter “Bores" and faster Feeds. 


v FACING TOOL 


e CONSTANT CLEARANCE 

© CONSTANT SHAPE OF 
CROSS SECTION 

@ EASY RESHARPENING 

© CONVENIENT TO USE 

© LONG LIFE 


v¥ INTERNAL THREADING TOOL 


@ CONSTANT SHAPE AND CLEARANCE 
@ EASY RESHARPENING 
@ CONVENIENT TO USE - LONG LIFE 











Write For 

















Dealers! Here’s a Profit-Maker! Congiate Sate 
COMET I Koyo) | Co. 738-T Broadway 
New York 3, New York 
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of Super-Precision 


MASTER BALLS 


. ° * 
“ee ob re , ; 
ee «2+ *¢ #02 0 = -s 23 te 


Aa SRR RIEL AE 


J 


For GAGE BLOCK ACCURACY at NOMINAL COST 


@ IDEAL FOR USE in setting comparator gages — as 
masters and measuring standards. 


@ SUPER-ACCURATE — to 0.000010". 


@ TWO SETS, |" to 1” diameter: Set No. 16 — 16 balls 
in 1%” increments. Set No, 32 (shown above) — 31 balls 
in 1%” increments. 

EVERY shop, tool room and gage room will find many uses 
for these ITIL Master Balls. ‘rite for free bulletin! 


INDUSTRIAL TECTONICS, Inc. ANN ARBOR 7, MICH. 





PRECISION BALLS 
All Materials — All Sizes 
In Large or Small Quantities 
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PAvh bali l/, 


GLARE: out of 


YTIALANNN 


Micrometer Mr ewyul 


Reading /measure to 
1/10,000 th 


ALL GRADUATIONS ARE WELL- 
DEFINED BLACK LINES ON DULL 











No. 901C 





CHROME SURFACE WHICH MEANS 0-1" size 
EASIER AND SURER READING, EVEN ba 
IN POOR LIGHT. asaneue 
and 10th 

vernier 


as shown 





THE CHROME SURFACE 
IS EXTREMELY HARD 
AND NON-PEELING. IT 
PROTECTS THE TOOL 
INDEFINITELY FROM 
RUST AND DISCOLORA- 
TION. 


DROP-FORGED MODEL 
WITH CHROME FINISH- 
ED MICROMETER HEAD, 
10th VERNIER, FROM 


*9.25 ur. 


GUARANTEED ACCURATE WITHIN 
ONE HALF OF A TEN THOUSANDTH 
OF AN INCH. 


This tool with 
TUNGSTEN 
CARBIDE 
tipped anvils 


15.75 











Dealers ! Here's a 
teal profitable line 






ASK FOR CATALOG ON OUR 
COMPLETE LINE OF MICROMETERS IN ALL SIZES. 


GEO. SCHERR CO., INC. 


COMPLETE LINE OF PRECISION INSTRUMENTS 
200-1 LAFAYETTE STREET * NEW YORK 12, N. Y. 
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A New Type of End Mill and Holder which reduces 
tool costs as much as 25% has been announced by the 
Putnam Tool Co., 2981 Charlevoix Ave., Detroit 7, Mich. 
Write for further information. Inform-A-Gram No. A52. 


A Low Cost, Quick Set-Up 
multiple drill head attach- 
ment for production drilling 
in metal, wood, or plastic 
has been announced by the 
Silver King Corp., Aurora, 
Ill. These tools were pro- 
duction tested for over a 
year in several plants with- 
out “run-out” or breakdown. 
Write direct to the Com- 
pany for details, or— AS53. 





A New High Temperature 
Thread Compound that pro- 
tects against the welding ac- 
tion of threaded connections 
subjected to extreme heat for 
for a long period of time has 
been developed by Crane 
Packing Co. For complete 
details write Dept. TPC, 
1800 Cuyler Ave., Chicago 
13, 11., or— 
Inform-A-Gram No. A54. 





Coil Grab. A new 1,000 
lb. capacity coil grab, with 
a five to one safety factor 
has been introduced by Dix- 
on Automatic Tool, Inc., 
2300 23rd Ave., Rockford, 
Ill. Weighing less than 25 
lbs., the new semi-automatic 
coil grab is particularly well 
suited for the plant with 
limited head room and is de- 
signed especially for narrow 
coils, but will take coils up 
to 8” in width. Operation is 
simple and requires only 
one man. Complete data 
available. Circle No. AS5S5. 





For Greater Positioning 
Flexibility, this new R-B re- 
tainer is especially suited for 
short production runs on 
light gauge metals and 
where die cost is a greater 
factor than usual. They are 
easily adjusted to any de- 
sired position on T slotted 
or drilled and tapped com- 
mercial die sets. Further 
information is available 
from Allied Products Corp., 
1560 E. Milwaukee Ave., De- 
troit 11, Mich. 
Inform-A-Gram No. A56. 
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SAVE 
TIME 


MAGIC 
TOOL & DIE 
CHECKER 


only $60.00 


WITH INDICATOR 
Shipped in Hardwood Box 














Patent Applied For 


e A tast—accurate—direct-reading tool for checking punch and 
die clearance or taper. 


Checks punches and dies without removing from vise. 


Magnetic base holds TOOL & DIE CHECKER in any desired 
position on workpiece. 


Indicates Die Clearance or Draft (from 7° to +7°) in 
thousandths. 


@ Hardened, ground and lapped to close tolerance. 
@ Made of “Air-Hardening” Die Steel. 


MAGIC ENGINEERING SERVICE 


913 S. W. 11TH AVE. MIAMI 36, FLORIDA 





CIRCLE INFORM-A-GRAM KEY NO. 129A 


CUT INDICATING TIME 


with MAGNA-HOLDER "sass" 


Hardened ball socket 
setting permits 
universal positioning. 

















Fine precision 
adjustment identical 
to surface gauge. 


FOR 
SMALL TEST 
INDICATORS 
Model 200B 

Price $5 45 


V4'' dia. non-mag- 
netic stainless steel 
rod complete with 
5/16" and %"' O.D 
bushings. 

Powerful 50-lb. pull magnetic base insures firm 

grip on any ferrous surfaces curved or flat. 


TAKE SECONDS—NOT HOURS 


Accommodates all indicators 
with standard '/,"' lug back. 








Precision lateral 
adjustment controlled 
by thumb screw. 










FOR 
LARGE TEST 
INDICATORS 
Model 350A 

Price $8 50 


POWERFUL 
50-Ib. pull 
magnetic base 
insures firm grip 
on any curved 
or flat ferrous f a 
surface. 


Flexible exten- 
sion brackets 
permit all 
type settings. 





Thumb screw locks trovel 
slide in position. 
@ Magna-Holders are produced by the Country's largest 
exclusive manufacturer of magnetic base instruments and 
custom accessories  includ- 

————————— 
ing MAGNA-HOLDERS for 
floodlights, inspection lights, C U L L E 8 
flashlights, safety shields, and . 
magnifying glasses. If your "Mfg. Co. 
dealer cannot supply—order 1318 CLARK STREET 


direct giving name of dealer. RACINE, WISCONSIN 
Write Dept. 24-E. 
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NEW BIG CATALOG {—_—n 


NOBLE & STANTON STANDARD mm & 
JIG & FIXTURE PARTS ea | 


A two, | — = 





ee 


| ° 

6 6 PAGES Kru: 
a sth eNUINE x nowt ak 
- 150 DRAWINGS oF 


= Hundreds of new sizes 
} and parts © Many exclusive 
patented items not avail- 


able elsewhere © Advanced ae : st stad Mecenninariaaie 
iad ing ies all the popular, widely used Noble anton Standards 


. plus over 300 new and exclusive sizes and types of 


SEND FOR YOUR jig and fixture parts. 
FRE PY A valuable contribution to the industry, this book illus- 
i CO trates standards you can use every day—to cut your de- 
Now r} sign time and tooling costs. Tracing sheets are available. 
e NS Standards are the best you can buy. Advanced | 
ee 1 design, rugged construction and long, hard service are | 


STANDARD PARTS CO. 


1002 BROADWAY ¢ BEDFORD, OHIO 
Please send your NEW CATALOG of Standard Jig and Fixture 


oe. 


Finest Quality NS Components 
FOR YOUR TOOLING PROGRAM—AT NEW LOW PRICES! 


New, from cover to cover, this valuable catalog presents 





Se 





assured. Adopt them as standards in your plant, and save! 


Components. 
Manufacturers of GENUINE NOBLE & STANTON Parts 
NAME TITLE 
connie STANDARD PARTS CO 
- 
NEN, FSGS pian nS ene everett eee ‘ 


1002 BROADWAY - BEDFORD, OHIO z 





CITY aor STATE 
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HUEBNER PUBLICATIONS, INC. 
1975K Lee Road, Cleveland 18, O. 


Gentlemen: 
——copies of DIAMOND TECHNOLOGY 
eee ies @ $10.00* per copy, postpaid 


Please send me at once: 








Open account shipments on company pur- 
chase orders. Otherwise, check with order, 


please. No €,.0.D.’s, please. “Ohio cua- 
tomers add 3% sales tax, 
= ee 
- ee 
re 
ao” 
»*™ 


DIAMOND 
TECHNOLOGY 


by 
Paul Grodzinski 


784 pages 
93 working tables 
Over 486 photographs 


and drawings 


Contents include exhaustive chapters on: 

Technology of Machining Methods 

Dividing Diamonds and Gem Stones 

Bruting 

General Survey of Grinding and Polishing 

Grinding and Polishing of Gem Stones 

Grinding and Polishing Diamond 

Drilling and Boring of Holes 

Carving and Engraving 

Diamond Powder—its Production and Use 

Polishing Gem Stones for Jewelry 

Manufacture of Watch and Instrument 
Jewels 

Manufacture of Diamond and Sintered 
Carbide Dies 

Industrial Diamonds, Selection and 
Orientation 

Setting Diamonds in Tools 

Grinding and Lapping of Sintered Carbides 

Production of Piezo-Electric and Optical 
Crystais 


The only standard work on the subject 
and the only book of its kind in tech 
hical literature, 
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PLEASE PRINT 
Name Title 
Company Company 
Name Address 
City Zone State 

(] This is my new company address. Please change your records accordingly. 
1 16 32 71 87 98.1 112B 116C 120D 126A _= 135 143E 148E 153C 160B 
2 17 33 72 S8A 98.3 112€ 1146D 121A 126B 136 143F 149 153D 160C 
3 18 34 73 88B 98.4A 12D 117A 121B) 126C 137 145A 151A 153E 160D 
4 19 35 74A 89A 98.4B 112E 117B 122A 126D 139A 145B 151B 153F 161 
5 20 36 74B 89B 100 113A 117C 122B 127A = 139B 145C 151C 154 162 
6 21 38 76 90 101 113B) «6118A) 6122C) «6©127B)s139C 145D 151D 155 163A 
7 22 39 77 91 102 113C)6118B) «=6122D) S«=128A_~ Ss 139D 145E I51IE 156 163B 
8 23 40 78 92 103 114A 118C 123A 128A 141A 147A 15xA 157A 163C 
9 24 63 79 93 104 114B «6118D 123B) 128C 141B 147B 152B 157B 163D 
10 26 64 86 94 105 114C 619A) «=6124A) «=62128D~—s141C 147C 152C =157C 163E 
11 27 65 81 95 106 114D 119B 124B 129A 141D 147D 152D 157D 65 
12 28 66 82 96 107 115A 119C 124C 129B 143A 148A 152E 159A 166 
13 29 67 83 97 108 115B 120A 124D 130 143B 148B 152F 159B 
14 30 68 85 98A 109 116A 120B 125A = 133 143C 148C 153A 159C 
15 31 69 86 98B 112A 116B 120C 125B 134 143D 148D 153B 160A 
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PLEASE PRINT 

Name : Title 
Company Company 
Name Address 

City Zone State 








This is my new company address. Please change your records accordingly. 


























1 16 32 71 87 98.1 112B 6116C)§«6©120D 126A’ 135 143E 148E 153C 160B 
2 17 33 72 88A 98.3 112G¢ 6 116D 121A 126B_ 136 143F 149 153D 160C 
3 18 34 73 88B 98.4A 2D 7A 121B 126C 137 145A 151A 153E  160D 
4 19 35 744 89A 98.4B 112E 117B 122A 126D 139A 145B 151B 153F 161 
5 20 36 74B 4 8689B 100 113A 117G 122B 127A 139B) 3 145C 151C 15 162 
6 21 38 76 90 101 113B 118A 122C 127B 139C)} «6145D I151D 155 163A 
7 22 39 77 91 102 113C «6118B) 6122D 128A 139D —145E 15iE 156 163B 
8 23 40 7 92 103 114A 118C 123A 128A 141A 147A 152A 157A = 163C 
9 24 63 79 93 104 114B 1i8D 123B 128C 141B 147B- 152B 157B 163D 
10 26 64 80 94 105 114C 119A 124A 128D 141C 147C 152C 157C 163E 
11 27 65 81 95 106 114D 119B 124B 129A 141D 147D 152D 157D 165 
12 28 66 82 96 107 115A = 119€ 124C 4129B” 143A 48A 152E 159A 
13 29 67 83 97 108 115B 120A 124D_ 130 143B 148B 152F 159B 
14 30 68 85 98A 109 116A 120B 125A 133 143C)8=—s«éai48C—(ws«édSS3A—s«159C 
15 31 69 86 98B 112A 116B 120C 125B 134 14D 148D 153B 160A 
DO NOT USE THI 
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PLEASE PRINT 
Name Title 
Company Company 
Name Address 
City Zone State 

[0 This is my new company address. Please change your records accordingly. 
Al A13 A425 A37 A49 B5 B17 B29 B41 B53 B65 Cé E5 
A2 Al4 A26 A38 A59 Bo B18 B30 B42 B54 Boo C7 E6 
A3 Al5 A27 A39 A5l 7 B19 B31 B43 B55 B67 c8 E7 
A4 A16 A28 A40 A52 BS B20 B32 B44 B56 B68 cy E8 
A5 A17 A29 A41 \53 BY B21 B33 B45 B57 B69 D1 E9 
A6 A18 A30 A42 A54 B10 B22 B34 B46 B58 B70 D2 E16 
A7 Alt A3) A43 A55 Bil B23 B35 B47 B59 B71 D3 1 
A8 A20 A32 A44 A56 B12 B24 B36 B48 Boo Cl D4 F2 
AQ A21 A33 A45 BI B13 B25 B37 B49 B61 C2 El 
A10 A22 A34 A46 B2 B14 B26 B38 B50 B62 C3 E2 
All A23 A35 A47 B3 B15 B27 B39 B51 B63 C4 E3 
Al2 A24 A36 A48 V4 B16 B28 B40 B52 Bo4 C5 E4 
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Company Company 
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City Zone State 
(0 This is my new company address. Please change your records accordingly. 
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from the 
KNOW-HOW 


LIBRARY 
2 popular books 


COLD FORMING of the 
STAINLESS STEELS 


by Lester F. Spencer 


28 pages of KNOW-HOW on the | 


blanking, punching, perforating and 


bending, forming, deep drawing, and _ 


spinning of the stainless steels. 


$1.00 per copy. | 


MACHINING, HEAT 


TREATMENT & PICKLING | 
of the STAINLESS STEELS | 


by Lester F. Spencer 
36 pages on the working of stainless 
—including drilling, tapping, thread- 
ing, reaming, skiving, milling, broach- 
ing and shaving plus heating and 
quenching procedures. 


$1.50 per copy. 


SPECIAL COMBINATION OFFER 


Now, for the first time, we are offer- 
ing both of these splendid books in a 
combination package for only $2.25. 
Don’t miss out on this opportunity to 
own the stainless steel! story. 


HUEBNER PUBLICATIONS, INC. 
1975J Lee Road, Cleveland 18, 0. 


Gentlemen: Please send me at once: 


____Cold Forming of the Stainless 
WN ok ch sasasar ares ee-d-0 ak $1. 


___..Machining, Heat Treatment and —— 
of the Stainless Steels $1.50 


__.Both books at the special combination 
GENE Gakcccncersndeesee dene $2.25* 


NAME 
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STATE 
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Get your copy... 


LOOK in this BOOKLET 
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A-L OFFERS YOU 
Complete Service 
for Modern Tooling 


By “complete” is meant 
that Allegheny Ludlum 
produces the full range 
of modern cutting tool 
materials, hence is in 
position to know and 
recommend the type best 
suited for any stated pur- 
pose. Unbiased content 
makes the 8%” x 11” 
booklet, shown, all the 
more valuable. Specify 
its title, “Cutting Tool 
Materials.” 


ADDRESS DEPT. TP-53 








You should have a personal copy of 
this 36-page booklet close at hand, if 
you are continually running into new 
cutting problems. Use it as a guide to 
quick answers to scores of possible 
questions such as: 

“Should we use Carbide on this job? 
What grade?” ... or, “How about tool- 
ing up with Cast Alloy for that other 
run?” ... or, “Can we cut this extra- 
tough stock fast enough with our usual 
grade of High Speed Steel?” 


For complete MODERN Tooling, call 





Allegheny Ludlum 


CIRCLE INFORM-A-GRAM KEY NO. 133 








when you’re Ligglle ahouk- Tool Mattuals! 


This booklet in no way replaces, but 
does supplement, what you can learn 
by practical experience or what you can 
gain by calling in an A-L tool engineer. 
In compact form and quite impartially, 
the booklet presents the basic facts that 
enable you to speedily compare the 
suitability of various tool materials for 
specific uses. Send today for your free 
copy. There is no obligation involved. 


@ Allegheny Ludlum Steel Corporation, 
Henry W. Oliver Bldg., Pittsburgh 22, Pa. 


FINE Too. sTEe 
SINCE 1854 





wad 3703 
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ASTM To PUBLISH DIRECTORY OF 
COMMERCIAL & COLLEGE LABS. 


The “Directory of Commercial 
and College Laboratories”, hith- 
erto compiled and published by 
the National Bureau of Stand- 
ards of the U. S. Department of 
Commerce, will be published in 
the future by the American So- 
ciety for Testing Materials. First 
published in 1927, the Directory 
has been periodically revised. It 
provides information concerning 
the location of testing labora- 
tories together with the types of 


commodities and the nature of 
the investigations the laborato- 
ries are prepared to undertake. 

ASTM is now gathering data 
for the revised edition of the Di- 
rectory. Every known testing 
laboratory will be requested to 
furnish information about its 
testing activities. Efforts will be 
made to reach laboratories not 
now listed through appropriate 
notices in the technical and bus- 
iness press. 




































FAST ANGULAR INSPECTION SET-UPS 


... with repetitive accuracy 


You can save hours of set-up time and be certain of accuracy on all your 


angular inspections with Robbins Sine Plates. 


Any desired angle (single or compound) can be quickly and easily set up 
by using standard gauge blocks. Referring to the handy table that is 


supplied with each unit, it is simple to select the proper blocks. 


Robbins Sine Plates are made of hardened steel, built to commercial 
precision tolerances on the sine bar method. Gauging surfaces are ground 
and lapped with tapped holes in the top plate to clamp the work piece. 


Thousands are in daily use. 


Get complete details on Sine Plates and other 
Robbins precision engineered products. Write for 
your free illustrated catalog and price list today. 


OMER E. —Kibbine COMPANY 


Dept. C, 5722 TWELFTH STREET e DETROIT 8, MICHIGAN 


Also producers of. special gauges and fixtures 





The Directory is designed to 
be of assistance to the large num- 
ber of purchasers who are not 
equipped to make their own ac- 
ceptance tests and therefore have 
hesitated to buy on specifications. 
The knowledge that they can, at 
any time, call upon testing lab- 
oratories to check deliveries 
made to them on specifications 
should induce many purchasers 
to take full advantage of the 
specification method of buying. 
It will also be of value to small 
manufacturers and others who 
are seeking testing laboratory 
services in the evaluation of raw 
materials and finished products. 

Until the revised ASTM Direc- 
tory is completed, the present 
Directory, National Bureau of 
Standards Miscellaneous Publi- 
cation M187, published in 1947, 
will continue to be available 
from the Superintendent of Doc- 
uments, Government Printing 
Office, Washington 25, D. C. 


SANDPAPER - MAKING 
SMOOTHED OUT BY 
SONIC TECHNIQUES 


Two of industry’s newest pro- 
duction aids — ultrasonics and 
electronics — have been har- 
nessed to improve manufacturing 
of one of the oldest products, 
sandpaper. 

The Carborundum Company 
reports ultrasonic waves, intro- 
duced into the adhesive mix, 
measure the sound-wave energy 
required to cause the layers of 
adhesive to slosh back and forth 
over one another. The energy is 
proportional to the viscosity of 
the mix. This is calculated by an 
electronic computer designed by 
Minneapolis-Honey well engi- 
neers which feeds the data to a 
special electronic recording-con- 
trolling instrument, that auto- 
matically maintains the viscosity 
of the fluid at the proper level. 
If the mix becomes “heavy,” the 
electronic instrument dilutes it 
just enough to bring it back to 
normal. 

The result — an abrasive belt 
that can sensitively erase the 
newsprint from paper without 
damaging the paper itself, or hog 
out a quarter of an inch of alumi- 
num in a single bite. 
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Clearing Machine Corp., re- 
cently announced the transfer of 
George Herrick to its Detroit 
sales office. Herrick has been in 
the press busi- 
ness since 1935. 
Previous to his 
recent assign- 
ment, he had 
been in charge 
of the Clearing 
office in Lans- 
ing, Mich. 


George Herrick 


> 


R. H. Christenson has been ap- 
pointed sales and service repre- 
sentative of the Chemical Pro- 
cessing Division of the Detrex 
Corp. He will serve in the East- 
Central Region. Christenson is 
a graduate of Purdue University 
and holds a Metallurgical Engi- 
neering degree. He has been in 
the Chemical Processing Divi- 
sion of Detrex for two and one 
half years. 


od 


Colonial Broach Company of 
Detroit has promoted Glen Har- 
mon, present assistant chief en- 
gineer, to new top level engineer- 
ing duties. The firm also an- 
nounced the appointment of Earl 
“Dutch” Clark, former Univer- 
sity of Detroit athletic director 
and football coach, as a Detroit 
area sales representative. 


5d 


The Ingersol Milling Machine 
Co. of Rockford, Ill., has ap- 
pointed three new men to its 
staff of cutter and cutter grinder 
sales representatives and revised 
a number of territorial assign- 
ments, as follows: Walter J. 
Mason, Indiana and _ western 


Ohio; Robert H. Harris, Philadel- 
phia and New York metropolitan 
areas; Donald G. Brophy, Eastern 
Ohio and western Pennsylvania; 
D. L. S. McCoy, Detroit area; and 
Ralph W. Jensen, central Michi- 
gan. 
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LARGEST INSTRUMENT EXPOSITION 


The First International Instru- 
ment Exposition, sponsored by 
the Instrument Society of Ameri- 
ca, has already received contracts 
from 287 exhibitors for 573 ex- 
hibit booths at the Philadelphia 
Convention Hall, September 15th 
— 21st, 1954. 


The Show increased its exhibit 
area from 10,000 sq. ft. in 1946 to 
35,000 sq. ft. in 1953, and the ex- 
hibit area so far sold for the 1954 
International Show in Philadel- 
phia totals 57,000 sq. ft. The 
Show management has found it 


necessary to contract for addi- 
tional space. 

The attendance at the 1953 In- 
strument Conference and Exhibit 
was slightly over 11,000. More 
than 25,000 visitors from all parts 
of the country and many foreign 
countries are expected to attend 
the First International Instru- 
ment Congress & Exposition. 

Further information may be 
obtained by writing the Manag- 
ing Director, First International 
Instrument Congress and Exposi- 
tion, 845 Ridge Avenue, Pitts- 
burgh 12, Pa. 
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YOUR LOCAL 
DISTRIBUTOR 
FOR FOLDERS 


WRITE DIRECT 





ARROW TOOL & REAMER CO. «+ Established 1916 








Backed by 37 years of manu- 
facturing skill and engineer- 
ing experience — Arrow’s 
complete line of End Mills 
assures you the highest in 
production efficiency. 


oe ARROW TOOL & REAMER CO. 


418-422 Livernois Ave. ° 





THIS IS 





FAMOUS 
3 FLUTE 





Detroit 9, Michigan 
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STAINLESS STEEL 
PRODUCTION HITS 
RECORDS IN 1953 


Stainless steel production fig- 
ures for 1953 were an all-time 
high of 1,015,303 tons. These pro- 
duction figures are based on re- 
ports by 20 stainless steel pro- 
ducers, which in 1953 repre- 
sented 97.1% of the total output 
of stainless steel ingots. 
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100% THREADS TAPPED 35% FASTER 
With NEW SPRAY LUBE SYSTEM 


tubing is reported to be much 
more efficient since the installa- 
tion of a new Spray-Lube Sys- 
tem at the Standard Tool and 
Machine Co. in St. Louis. 


Previous to the installation, 
the tapping process was a time- 


The tapping of 100% threads 
in the end of thin-wall aluminum 


consuming, messy _ operation. 
The cutting compound used was 
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—ECONOMY, SPEED, VERSATILITY, CAPACITY 


Whatever your individual requirements in metal-cutting 
equipment, MARVEL has it. MARVEL builds nine basic 
types of metal sawing machines, each available with a 
choice of modifications and special accessory equipment 


~Wuar Do You Want In A Metau-Curtine SAW | 


Your local MARVEL sawing engineer is com- 
petent to study your cut-off and metal sawing 
problems, and to make recommendations as to 
the most advanced methods and equipment. 





. -— No. 2/MI 


Capacity: 6 x6 









MARVEL No. 9A 
Capacity: 10° x10 

Automatie high speed, 
heavy duty, cut-off saws 
handle wide range of 
sizes, shapes, hardnes- 
ses and grades. Also 
with 6°x 6" capacity. (No.6A 

or in single cut types (No.9, No. 6 






Dependable, low-priced, dry- 

™ \ cutting, light duty shop saws 
Available in two capacities, 6° x 6 or 
4°x 4°, belt or motor drive, stationary 
or portable 


MARVEL No. 8 


re 


\ This universal, 


advancing 


ee ON 


MARVEL No. 18 


Capacity: 18 x 18 









vertical blade, 


i j band sawing 

} . | machine ts the 

¥ ! most versatile 

~\ saw built. Cuts any 
‘d angle from 0° to 45° right to 0 Universal 
to 45° left Large T-slot bed and ‘ 


hydraulic, 
heavy duty, 
roll stroke 
hack saw, 
Cuts off 
largest and tough 
est bars and billets; 
easily, rapidly and accu- 


many other features 


rately. Trims die faces for resinking,does shank- 
ing of die blocks, etc. Also available in 24" x 24 
capacity. (MARVEL No. 24 


MARVEL High-Speed-Edge Hack Saw Blades | 
Unbreakable composite saw blades with fastest-cutting, longest- 
lasting high speed steel edge integrally welded to a tough unbreak- 
able body, permit maximum speeds and feeds on any hack sawing machine. 
Permit tauter tensioning—increases accuracy. Outlasts all other blades. 
MARVEL High-Speed-Edge Hole Saws have strength not only for portable drills, 
but for use on drill presses, lathes, etc. Sold by leading industrial distributors. 





Write for 
catalog 





ARMSTRONG-BLUM MFG. CO. 5700 W. Bloomingdale Ave., CHICAGO 39, U.S.A. 
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a mixture of % mineral oil, lard 
and turpentine and % industrial 
wax. It was applied to the tap 
by hand with a brush. 

Now, manual lubrication has 





Photo courtesy of C. A. Norgren Co, 


been eliminated and better tap- 
ping quality has been produced. 
The procedure is much cleaner 
and machine output has increas- 
ed 35%. 





EMPLOYEES EARN 
RECORD $159,600 


FOR 1953 IDEAS 


In 1953 employees of the West- 
inghouse Electric Corporation 
earned a record-breaking $159,- 
600 in suggestion awards—11% 
more than in 1952. Westinghouse 
men and women also set an- 
other high last year by submit- 
ting 29,206 ideas through the 
Company’s employee suggestion 
system. Approximately one out 
of every three of those sugges- 
tions was accepted. 

Last year, Westinghouse re- 
vised its suggestion system. Un- 
der the new plan, cash awards 
have been doubled. For an ac- 
ceptable idea, an employee now 
receives 20‘ of net annual sav- 
ings. Maximum award for a 
single suggestion is $15,000. 
Westinghouse employees have 
earned $1,830,000 in awards since 
the Company suggestions plan 
was instituted in 1910. 
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NEW TECHNIQUE 
IN PENETRANT 
INSPECTION 


A new scale of sensitivity in 
penetrant inspection is available 
in new fluorescent penetrant in- 
spection materials. Named 
Zyglo-Penetrex, the new pene- 
trant has been used in a long se- 
ries of controlled field trials un- 





These diesel valves, after refacing with 
high alloy welding, were okayed visually 
before being sent on for engineering in- 


spection. Zyglo-Pentrex (bottom half 
of photo) was the only method that 
located the defects present. 


der its experimental name, PE or 
post-emulsification. Its first pilot 
use in volume was in the impor- 
tant inspection of gas turbine 
buckets. 

Complete information is avail- 
able from Magnaflux Corp., 7300 


West Lawrence Avenue, Chicago 
31, Illinois. 





SURFACE FINISH 
PROCESS LICENSED 
To U. S. COMPANIES 


A new German-developed elec- 
trochemical process, which pro- 
duces a permanently brilliant 
surface finish on metal parts 
made of high purity aluminum, 
is now being licensed to metal- 
working and finishing plants in 
this country. 

The process uses common and 
relatively inexpensive chemicals. 
While the current density during 
the brightening process is rela- 
tively high, the time required is 
only 30 to 60 seconds. Cost of all 
ingredients is very low, and the 
bath, when exhausted, can be re- 
juvenated by the addition of a 
single ingredient. 





BROWN & SHARPE FILM HIGHLIGHTS 
PRECISION MACHINE TOOL BUILDING 


The Brown & Sharpe Mfg. Co. 
announces the release of a new 
motion picture, entitled “Meet 
Brown & Sharpe”, which illus- 
trates interesting highlights in 
the operations of a multipleline 
precision machine tool and small 
tool builder. It traces the require- 
ments in precision and in human 
endeavor required to build the 











“master tools of industry”. 

In color and with sound, this 
16 mm film is available and ap- 
propriate for civic and engineer- 
ing meetings, schools, etc. It may 
be obtained from any of the thir- 
teen Brown & Sharpe offices 
located in principal cities in the 
U. S., or from the main office and 
plant at Providence, R. I. 


SHOP SUPT. SAYS... 


cuUTS 
TIME 


30% 


cUuTS 
COSTS 


Cuts Time-Costs-Waste!' 


50% 


CUTS 
REJECTS 


15% to 
20% 


Globe Gear Co., Royal Oak, Mich., makes this report. 





PAT. NO. 2,639,157 


CHUCKS 


Only universal scroll chuck 
with .0005” 
lathes, grinders, dividing heads, 
| screw machines. 

3-jaw and 6-jaw in 4”, 5”, 6”, 
72", 9” sizes. 2-jaw Aviation 
chucks, for odd-shaped parts, in 
6”, 7V2", 9” sizes. 

ALSO SUPER-GRIP 4-JAW IN- 
DEPENDENT CHUCKS FOR 9” to 
16” LATHES. 


precision — for 


They use Buck 6”-6 jaw and Buck 6”-2 jaw Ajust-Tru 
Chucks on the Parker-Majestic Internal Grinder, South 
Bend Lathe and Monarch Lathe for drilling, boring, 


reaming. 
On work held to .0005” precision they report a 30% 
saving of time compared to previous methods . . . 50% 


cost saving per operation ... and 15% to 20% reduc- 
tion in rejects. 

You too can save every time you use Buck Ajust-Tru 
Chucks. They adjust to dead true precision within one 
minute... guarantee .0005” precision on duplicate re- 
chucking ... eliminate special collets, reduce need for 
stub arbors, mandrels, special fixtures. No price pre- 


mium for Buck chucks. Send for catalog today. 


BUCK TOOL COMPANY 


518 SCHIPPERS LANE e KALAMAZOO, MICH. 
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To get a better picture of not only this 
spindle but all the other spindles, let us ana- 
lyze what was occurring on all six spindles for 
Datum Dimension A, as shown in Figure 5. 

Note that each spindle shows about the same 
variation of approximately 4 thousandths. 
However, note that Spindle No. 1 was averag- 
ing about 3 thousandths with a low of approxi- 
mately 1 and a high slightly over 5. Table I 
indicates the condition of all spindles. 
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Fig. 5. Original condition of Datum Dimension A for all 
six spindles. 


This indicated that each separate spindle was 
really capable of maintaining a variation in 
production which was within the blueprint tol- 
erance since the six spindles actually had total 
spreads of from 3.5 to 4.8 thousandths. The 
difficulty was that these spindles were not be- 
ing set so the average of each spindle was con- 
sistent with the others. Therefore, some were 
high and some were low, giving a much greater 
spread to the overall production of all six 
spindles. In fact, this overall spread in the 
sample of 100 pieces per spindle was 5.5 thou- 
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sandths for all spindles. In addition to this, 
while we were taking this capability study we 
instructed the operators and jobsetters to carry 
on in their regular procedures. This resulted 
in a number of shutdowns for adjustment of 
certain spindles when the operators felt that 
they were in trouble. The spread or variation, 
within certain spindles, was thus exaggerated 
because of these adjustments. 

A similar picture is presented by Datum Di- 
mension B, Figure 6. Note that each spindle 
can maintain the same approximate variation 
as has been shown by Datum Dimension A, 
Figure 5. This is logical since the one form tool 
determines these two dimensions. This gives 
further credence to our analysis that each 
spindle in the machine can maintain approxi- 
mately 3.5 to 4.8 thousandths. 


The Preliminary Conclusion 


The preliminary conclusion reached was that 
the machine could maintain specifications 
.- + Continued on page 140 
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Fig. 6. Original condition of Datum Dimension B for all 
six spindles. 
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NEWCOMER 
Controlled Quality 


~ CARBIDES 


for greater 
Production Economy 


From start to finish, NEWCOMER 
CARBIDES are made in our own 
plant . . . to high controlled- 
quality standards. 


NEWCOMER CARBIDES are made 
to give you greater production 
economy through heavier feeds, 
faster cutting speeds and greater 
wear resistance than most other 
carbides. Complete stocks of stand- 
ard carbide blanks, cutting tools, 
and mechanically-held tools are 
available for ready delivery. 

For your particular cutting problem, 
consult a Newcomer Tool Engineer 
...there’s one located near you. 


\e 


NEWCOMER PRODUCTS, INC. 
Latrobe, Pa. 
(@7-1a1-1ae] Mio] (tm @hisia= 
512 Franklin Ave., Pittsburgh 21, Pa. 


UT 
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Why SCHNORR Disc Springs? 





WON eOUnwWwn 


MMe rOmes 











For Descriptive 
literature Write 


Unlimited life within borders of permissible loads. 

No creeping, initial settling or gradual fatigue. 

Axial center pressure. 

Exact adjustment to the desired pressure. 

Smal! constructional height, large deflection. 

Large inherent damping. 

Large impact damping especially with multiple stacking. 

Excellent space disposition. 

. Spring pressure, Spring length and Spring deflection can be 
easily determined for the same Spring size or can be changed 
by lengthening or shortening of the Spring columns or by 
multiple stacking. 
made to divert from its usual straight form by diversified 
stacking. 

10. Most spring sizes available from stock. 


In special cases the character line can be 


KARL A. NEISE, Dept. TP 


404 Fourth Avenue, New York 16, N. Y. 
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_____STAMPINGS---SHORT RUNS—_ 


Linden 3-4100 
1025 W. Blancke St. 





developments and production up to 50,000 pieces. 
LIVERY — ACCURACY — backed by 23 years’ experience. 


SMALL LOT STAMPING CO. 


“Dedicated to Short Runs’”’ 


O.\\B 


A dependable service for small quantity requirements for new 


QUICK DE- 


Linden, New Jersey 
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| Made of close grain, stabil- 

i—- ized Chrome-Moly alloy to 
guarantee precision results 

| every time. The exclusive 

new FROZONE process, 

— -for hardness and stability, — 

\__'_ makes UNI-V-B!OCKS the 

closest thing to absolute per- 

| fection, onthe market today! 


Shown here is MODEL No. 3000 

(2%2 x 3% x 2'%e") H 

) UNI-V-BLOCKS are also availa- ~ 

ble as: - - Lae 
MODEL 5000 (45/4 x 5% x 5%") 
MODEL 1250 (1% x 1% x 15%”) 


FREE! WRITE NOW FOR MORE ; 
~~ INFORMATION ! - 


| PRECISION TOOL & MFG. CO. 
OF ILLINOIS 

- 1305 S. Laramie Avenue 

po CICERO 50, Illinois 


— ae - o-~. 
a. nee ee r-. eo 
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PRECISION TOOL & MFG. CO. OF ILLINOIS 
1305 S. Laramie Ave., CICERO 50, Illinois 
Gentlemen: Please send me complete data on 
the new UNI-V-BLOCKS, at no obligation to me. 
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« « « Quality Capability, from page 138 
easily if the personnel could be trained to ad- 
just the machine properly. 


The Calculations of the Quality Capability 
Analysis 

The Quality Capability Analysis is not based 
upon such cursory analysis of these histograms, 
however. They are merely an illustrative 
method of presenting the comparative picture. 
The Quality Capability Analysis is in fact 
based upon calculations concerned with the 
recorded data. 

These calculations are used to analyze not 
only the variation which is seen in the histo- 
gram illustrations, Figures 5 and 6, but to de- 
termine within what limits of variation the 
machine is capable of producing. In other 
words, not only the present condition is re- 
vealed by the Capability Analysis but predic- 
tions can be made with a high degree of as- 
surance concerning the variation that can be 
obtained from the machine in its present state 
of maintenance and repair if Quality Control 
procedures are instituted. 

Let us return to Figure 2 in order to follow 
the calculations that are made in the Quality 
Capability Analysis. For purposes of brevity 
we will again only be concerned with Datum 
Dimension A on Spindle No. 1. 


The Average and Range 

First, the five consecutive pieces are totaled 
and recorded in the row marked “total.” In 
this case this is 22.4. Then the average for 
these five pieces is calculated (4.48). This fig- 
ure is called X (pronounced X Bar). The vari- 
ation within the sample of five pieces is calcul- 
ated as the Range (R). This is the lowest read- 
ing (3.8) subtracted from the highest reading 
(5.2) in each sample of five pieces. 

R = 5.2 — 3.8 = 1.4 (the range of the first 
five data) 

The Average (X) and Range (R) are calcu- 
lated for each sample of five pieces. This would 
give us 20 Averages and 20 Ranges for each 
spindle in the sample 100 pieces per spindle. 

The Grand Average (called X — pronounced 
X Double Bar) is then calculated according to 
the following formula: 

a Sum of X’s 61.0 


io No. of X’s 20 — 3.05 


and the Average Range (R — pronounced R 
Bar) is calculated: 
a Sum of R’s 


No. of R’s a 


2} bo 


rs 
ol > 


R= = 1.2 
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The above calculations indicate that our data 
for Datum Dimension A Spindle No. 1 showed 


a Grand Average (X) of 3.05 and an Average 
Range (R) of 1.2. 


The X and R Chart 
The averages and ranges for the 20 samples 
of five are plotted on a control chart which is 


called an X and R Chart (pronounced X Bar 
and R Chart). For the purposes of this analysis 
the chart indicates the type of control (or lack 
of same) which the operation has at present. 
The chart is usually used, however, to aid the 
production people in gaining closer control of 
the machine or operation and we will illustrate 
this phase later in the article. 


Analyzing the Range 

Our greatest interest in the chart at this 
point is in the analysis of the Range Chart. As 
we can see from the calculations to this point, 
the range is a measure of the variation that 
exists from piece to piece or what is called 
moment to moment variation. This gives us an 
indication of the dimensional variation which 
the machine is capable of maintaining. We 
now have to test whether the variation in the 
sample ranges is what is normally expected by 
chance, reflecting a machine basically sound 
without a serious fault in performance (such as 
worn bearings, chipped cutting tool, etc.). Ifa 
serious fault did exist in the machine, this 
would be indicated by an abnormal amount of 
variation from piece to piece (excessive varia- 
tion in ranges). This would reflect an ab- 
normal situation, with no ability to control 
dimensional variation on this operation. 

In order to test this machine capability for 
control in ranges, we must use the following 
formula: 

Upper control limit for Range (UCL) 
= D,R 


R is calculated from the data 
as we have shown. 
D, is a constant which may be 
obtained from any Quality 
Control text. Some references 
are cited at the end of this 
article. 


The UCLg (upper control limit for R) de- 
notes the maximum range which is normally 
expected in the data if controlled variation in 
this dimension can be realized from this ma- 
chine. In our case the calculations for Datum 
Dimension A Spindle No. 1 were as follows: 

. «+ Continued on page 142 
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*"'IN-BETWEEN HANDLING” 


Short dist hyd 
of materials too st for = 
handling yet not requiring high 
priced power-driven equipment. 





Answers the 
Questions 
You’ve Been 
Asking! 


Learn how hydraulic handling for 
EVERY department is now easily ac- 
cessible to every plant, large or small 

. how specialized tools can be put 
to work to eliminate present materials 
handling bottlenecks . . . how you can 
increase the mechanization of your 
handling yet at the same time reduce 
your original equipment, maintenance 
and operation costs. 


Also Available— 
complete informa- 
tion on any or all 
of the 40 BIG JOE 
foot and battery 
operated hydraulic 
lift trucks. 








“Hydraulic Handling for EVERY Department"' 


BIG JOE 


MANUFACTURING COMPANY 
904-06 Jackson Bivd. Chicago 7, Illinois 
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REVOLUTIONARY! <m NEW! 


KRASBERG 
UNIVERSAL 
AUTOMATIC ; 
STOP... J 


can be used 


onany a eg 


if 
diel 4 a 
INSTALLED IN MINUTES! } 
SIMPLY MOUNT TO FRONT OF STRIPPER WITH TWO SCREWS — 
THEN DRILL HOLE FOR ARM AT GAGING POSITION 


R. KRASBERG & SONS MFG. CO. 


CHICAGO 47, I. NOIS 

















Also 
Mfgrs. of 
Quality Tools, Dies, 
and Metal are te 

WRITE TO: 


2501 W. HOMER ST 
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i Destguad 
N MACHINE TOOLS ‘eam 


Have Cut Production Costs 
for American Industry 


No. HU68 — Hydraulic 
niversal joint 


MOLINE" 


TOOLCO i rail feed 


type multiple 


drilling machine 
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Budget Cut? 


We Can Help You 


Let us show you how to cut 
costs with the 


SUPERIOR 


Model “AL” 


HONING MACHINE 











Infinitely variable speeds from 250 to 1150 r.p.m. with tach- 


Quick, easy adjustment. 
Smooth running, ball bearing, hardened spindle. 
Foot-controlled, disc-type clutch and brake. 


220/440 volt, 34 h.p. ball bearing spindle drive motor. 1/10 
h.p. centrifugal-type coolant pump. 
Service light. 


ometer. 


Magnetic starters. 
Accepts standard mandrels, 3/16" to 3", in the same spindle. 
No adapters required. Wide honing range of each mandrel 
cuts original costs. 

No metal-to-metal contact to wear out mandrels as well as 
stones. 

Larger area stone cuts faster, lasts longer. 

Hones over keyways and splines with standard mandrels and 
stones. 





Superior mandrels and stones may be adapted to all other 
makes of small honing machines by the use of a single 
adapter. 








Consider all these ways the Superior Honing Machine saves 
you money and then use coupon to get free catalog and the 
name of your nearest-stocking dealer. Mail it now! 


cocoon nr nr nnn ee es 














SUPERIOR HONE CORPORATION '! 
| 1619 Elreno Street Elkhart, Indiana 
| Please send free catalog on Superior Honing Machines. | 
| NAME : tineenncke | 

FIRM icine — | 
| STREET. a —| 





| CITY & STATE apse 
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UCL, = DR 
=e 2a x 12 


= 2.54 


If the ranges are not lower than the UCLr 
calculated, this indicates that there is some- 
thing basically wrong with the machines, such 
as poor alignment of tooling, bearing troubles, 
chipped cutter, etc. Under these conditions no 
predictions can be made concerning the ma- 
chine in its present state of maintenance and 
repair, and assured dimensional control is un- 
attainable until these faults in the machine are 
removed. It has been the author’s experience 
that when this is pointed out to maintenance 
engineers and mechanics, they can usually find 
the trouble and correct the fault which the un- 
controlled range indicates. Note carefully — 
the chart doesn’t tell you what is wrong; only 
that something is wrong. 

In our case, however, the Datum Dimension 
A on Spindle No. 1 did show control in the 
range with all points below the upper control 
limit (UCL x). Similarly, all spindles showed 
this controlled range. Moreover, Datum Di- 
mension B on all spindles indicated a controlled 
range as well. 


Calculating the Total Variation Expected 


Once we had determined that the ranges 
were in control, we were able to calculate the 
limits of dimensional variation which the ma- 
chine could maintain. In order to do this we 
first must calculate the range, from which we 
can estimate the standard deviation (c) as fol- 
lows: 

R 


c= 


2. 


R is known from the above 
calculation 
d. is a constant found in any 
of the references cited 


In our case: 
R 1.2 


c= = = OZ 


de 2.326 





Now we are ready to calculate the Quality 
Capability of this spindle. The total expected 
variation in the process if it were under con- 
trol would be six times o and in our case 

6o0=—6x 52 = 3.12 


Applying This to Our Check on Spindle No. 1 

In other words, the total variation which 
this spindle is capable of maintaining is 3.12 
thousandths of an inch. This is somewhat less 








34.13% | 34.13% | 1360% © ting 135% 

















+30 +20 +10 X -IO -20-30 
Fig. 7. The Normal Curve of Probability (Gaussian Curve) . 


than the histogram showed but the reader must 
remember that during the time the capability 
study was being taken the jobsetter had been 
adjusting this spindle which caused even 
greater variation in our sample. This calcula- 
tion confirms our preliminary assumption that 
this spindle can easily maintain the tolerance 
on this operation if Quality Control procedures 
are instituted. 


The Normal Curve of Probability 


We can also calculate the distribution of 
measurements which will result from this op- 
eration. Until now we have indicated thru the 
histograms, Figures 5 and 6, the distribution of 
sample values. If Quality Controls are insti- 
tuted, the distribution of values would ap- 
proach the Normal Curve of Probability or the 
so-called Gaussian Curve, Figure 7. 

In order to understand better what this il- 
lustration of the normal curve of probability 
means, Table II is presented to show how, ac- 
cording to the normal curve of probability, the 
values will be distributed. 


TABLE Il 
34.13% of the values will be between X and + 1 o 


34.13% of the values will be between X and — 1 5 

13.60% of the values will be between + 1 and - 2, 

13.60% of the values will be between — 1 ,, and — 2 ,; 
2.14% of the values will be between + 2, and -+- 3,; 
0.135% of the values will be above + 3 g 


0.135 % of the valucs will be below — 3 


Applying the Normal Curve of Probability to 
Datum Dimension A, Spindle No. 1 


To illustrate what this means concerning 
Datum Dimension A, if our jobsetter had not 
adjusted Spindle No. 1 during the time we col- 
lected the data and the average setting was 
3.05, the 100 pieces would probably have varied 
according to the pattern shown in Figure 8 


. »- Continued on page 144 
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eae —. 
- ton, vena j 
Be also lar-| 
ger Emco 
ay 10-ton. | 
Both sizes al-| 
so stand-| 
mounted. 
With or with- 
out moto | 
drive. 


Power Punch Presses 
Are Speedy and Safe 


Versatile Emco presses excel for punch- 
ing, forming, stenciling and riveting 
metal, leather, plastics and other non- 
metallic materials. Up to 300 opera- 
tions per minute. “Big machine” speed, 
strength, rigidity, accuracy, endurance. 
Compact, fool-proof; simple design— 
easy to operate. Thousands of Emcos 
in money-making use testify to Klaas 
dependability since 1921. Two prac- 
tical sizes. 


Ask for our Bulletin “T-5” 


KLAAS MACHINE & MFG. CO. 
4312 East 49th St., Cleveland 25 


— KLAAS BUILT — 
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CAMS 


To Your Specifications 








143A 








e e J . 
— Except Screw Machine Cams — 
. a e o es 


Design Assistance Offered 


BLOOMFIELD TOOL CORPORATION 
30 Farrand St. 


Bloomfield, N. J. 
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Fast, Accurate Measurements 


With the W@ * 8 6@  “Quick-Action” 


Vernier Caliper 









AT NEW LOW PRICES 


= rfect tool for machine shop, tool room in- 
ction and Quality Control. flick of the 
t umb and you've got your external and internal 
dimensions. Knife-edged hardened jaws provide 
exact thread measurements. A_ depth gage biade 
gives speedy measurements. AMIC designed and 
made exclusively for AMIC by an outstanding 

European manufacturer 
Scientifically engineered. painstakingly a 
sturdy leatherette case. A teol 


0. 21B, Graduation 1/40", vernier read- 
No. 22B, Geotuation 1/40” and fall MM, 


vernier reading .001 and 1/ 
Write for Circular A. Dealers inquiries invited. 


AMERICAN MEASURING 
INSTRUMENTS CORP. 


AMIC BUILDING 
21-25 44th Ave., Long Island City 
TELEPHONE 


BR. 
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ONE toot wouver 
INSTEAD OF TEN 


ONE tool holder for all 
. No tool 
. can do in- 


positions . 
chatter . . 
ternal boring or inter- 
nal threading .. . Ideal 
for carbide tools > 
5/16”, 
16”, %", %”. 


ELK TOOLS, Inc. 


73 WEST BROADWAY 
NEW YORK 7, N. Y. 


Bit sizes: %”, 


3%”, 7 
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ADJUSTABLE 


TUR a HOLLOW MILLS 
EW! available \OW! 


The Midget Floating Holder Hollow Mill, flange 
type, adjustment, designed to 
permit compensation for any spindle mis- 








1 


with micrometric 
easy 
alignment 


WRITE TODAY FOR 
CATALOGUE No. 20TD 


It shows complete line of adjustable hollow mills. 
Our Engimecring Dept. is at your disposal for 
special requirements. 


CARL WIRTH & SON, IN 
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1625 CLINTON AVE. NO 
ROCHESTER S.WN. 
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QUALITY TOOL-ROOM ACCESSORIES 
AT MODERATE PRICES! 


MALLEABLE MACHINE HANDLES 





REI 








i 


—— 





STRAIGHT 


















OFFSET 





Made in straight, crank and offset as shown. These are the finest 
and most complete on the market. Large variety of sizes. Designed to 
withstand severe usage. Well proportioned and neat in appearance. 
Finished, ready for use. 

Also 


The REID Line includes many other accessories and components, 
including plastic and steel ball handles, cast iron hand knobs, counter- 
balanced and solid web hand wheels, compression springs, etc. 





FREE! 


NEW 52 pg. 
CATALOG 

















Muskegon Heights, Mich. 


REID TOOL SUPPLY CO. 





CIRCLE INFORM-A-GRAM KEY NO. 143F 








. - - Quality Capability, from page 142 


which is obtained by applying the normal curve 


of probability, Figure 7, to our situation. 

















4.61 4.09 357 305 253 201 149 
#30 120 +0 ~X “io So 30 


Fig. 8. Application of normal curve of probability to 
Datum Dimension A, Spindle No. 1. 


To understand how we obtained Figure 8, let 
us continue our calculations on Datum Dimen- 
sion A for Spindle No. 1. Our figures would 
apply to Table II as follows: 


X = 3.05 
le= 52 
X + lo = 3.57 
Therefore, we can anticipate that approxi- 
mately 34.13% of our pieces would measure 
between 3.05 and 3.57 (X and + 1a). Calcula- 
tions similar to these would result in the fig- 
ures shown in Table III which merely tabu- 
lates the facts as presented in Figure 8. 


TABLE Ill 


If Spindle No. 1 had not been adjusted during the time 
the Quality Capability Analysis had been taken, the dis- 
tribution of values would probably have varied as follows: 


34.13% of the values would be between 3.05 and 3.57 
34.13% of the values would be between 3.05 and 2.53 
13.60% of the values would be between 3.57 and 4.09 
13.60% of the values would be between 2.53 and 2.01 
2.14% of the values would be between 4.09 and 4.61 
2.14% of the values would be between 2.01 and 1.49 
0.135% of the values would be above 4.61 
0.135 % of the values would be below 1.49 


Practical Limits of Variation 


The reader will note that the total variation 
expected has been stated previously as 6 o. 
This would be + 3 o. Tables II and III in- 
dicate, however, that .135% + .135% or 
.270% would be beyond the 3 o limits of ex- 
pected values. What about this .27%? Quality 
Control practice considers the practical limits 
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TABLE IV 


Percent of Productien 
Expected To Fall 
Areas Within Values 


. Between 3.05 and 5.0 49.98+ % 


at 


. Between 3.05 and 0 49.9999 + % 
. Above 5.0 Less than .02% 
. Below 0 Insignificant 


. Total within spec. (1 + 2) 
. Total out of spec. (3 + 4) 


99.98 + % 
Less than .02% 


au kb WwW WN 


of variation to be +3 o and to neglect the ex- 
tremely small amount expected out of these 
limits (.27%). Of course, should certain critical 
dimensions demand closer compliance than 
this, those expected outside of these 3 o limits 
would have to be taken into account in any 
calculations concerning a process. 


How Much in Specification? 


The next logical question would be, “Since 
we know these factors and can predict what 
the distribution of our values should be, can 
we tell what percent of values can be predicted 
to be within specifications?” The answer is 
yes. In fact, this is one of the most valuable 
uses of the probability thinking and the char- 
acteristics of the normal curve which we apply 
to the Quality Capability Analysis. 


Again using Datum Dimension A Spindle 
No. 1, we can calculate the percent expected 
within specification as follows (see Figure 9): 


Upper spec. — X 5 — 3.05 





ie ee i 

ae 
Referring to any table of areas under the 
normal curve (see references cited) t = 3.75 is 
equivalent to 49.98+.% of the area from X to 
this t value in the normal curve. This means 
that 49.98-+ % of our values would have come 
. »- Continued on page 146 
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Fig. 9. Percent expected within specification, Datum Di- 
mension A, Spindle No. 1. 
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now... more important than ever... 





the efficiency, economy and dependability 


of Wells Heavy-Duty Cut-Off Saws 


SEARCHING for a way to reduce metal cut-off costs? 
Here’s an answer—the Wells No. 12 Saw. It’s a heavy 
duty, hydraulically operated saw with automatic cutting 
cycle designed to step up production with greater accuracy. 
Capacity is 12” x 16”, rectangular, 1234” dia., rounds. 
Ask your Wells Dealer for full information or write direct. 


Products by Wells cre Practical 
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WELLS MANUFACTURING CoRnPoRAtICnR 
1940 CEDAR ST., THREE RIVERS, MICH. | 


Jor those who construct 


OPTICAL COMPARATOR | 
Charts and projector scale layouts 


---A NEW MATERIAL... 





jie 


Gage Company 


» Precision Plastic 
PROVIDES 


‘mensional stability (impervious to moisture). 
=" surface aa shadows sharply). 
|deal for drawing (use pencil, ink or scribe). 
Thickness to suit (.030 and 100 stocked). | 
Moderate cost (price list furnished with sample). 

SEND FOR 


Free Sample 


u an 8x 10 trial sheet of 030 
Precision Plastic — = 

u 
ction sheet on simple techniques for use, 
yong providing full specifications for a 
remarkable, stable material and a price list 0 
stock sizes’ and thicknesses. 


We shall send yo 
Gage Company 


GAGE COMPANY 


METAL CUTTING 
BAND SAWS 


WALTON SPEC/ALIZED TOOLS 
CUT COSTS IN METAL 


ORIGINATORS AND MAKERS OF 
PRECISION PLASTIC COMPARATOR CHARTS 


BATTLE CREEK, MICHIGAN 
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WORKING 






Consider your costs of time, labor, and lost production 
due to difficult removal of broken taps, screws, studs, 
and pipes. On many jobs these costs are the differ- 
ence between profit and loss. Walton Specialized Tools 












motions, 















will help you recover some of these losses. 
Likewise, tool changes can build up excessive costs. 
The Walton-American Tool Holder is a cost reducer. 
Its adjustable, swivel head may be set for straight, 
right offset, or left offset positions. Many holders in 
one immediately at hand at the machine. 


Write for the Walton Tools Catalog #38. It will tell OVin, 
you how to reduce your costs. Liberal free trial offer = 
on all tools. Sold by leading industrial supply dealers. 


THE WALTON COMPANY, HARTFORD 10, CONN. 
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No lost 












Cut costs on hole cutting with 


BOREMASTE 


Finished holes 11” to 11%” di- 
ameter to a depth of 8” on your 
present equipment. 


with 
THE BOREMASTER 


Not just another Trepanning Cutter but a real heavy 
duty tool. Stock removed in one piece eliminating waste. 


TIME SAVINGS -+- MATERIAL SAVINGS — COsT 
SAVINGS 
For full details write 


KARL A NEISE 404 Fourth Ave., Dept. TP, 
s 


New York 16, N. Y. 


ws 8 
“= 





Write for 
descriptive 
literature 


/ODAY 





ANY PRESS 

FOR ANY JOB 
Early Delivery j FOR STOCK UP TO 
on Standard Models 12” WIDE 


ACCURACY with SIMPLICITY 
and LOW COST 


with 


“RFC” ROLL FEEDS 


Models to fit: 


"RFC" ROLL FEEDS are quality built for long, 
dependable service. 





ROLL-FEEDS CORPORATION 


Pawtucket, Rhode Isfand 














O Affiliate 


Am Electrix 
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. . » Quality Capability, from page 144 
between 3.05 and 5.0 (X and the upper spec.). 

Similar calculations were made to determine 
the percent within specifications for Datum 
Dimension A, Spindle No. 1. The results were 
as shown in Table IV. 

Incidentally, note that although the llustra- 
tion shows a finite limit for the normal curve, 
these lines actually reach infinity. 

Using the same methods we are able to cal- 
culate the out of specification percentages ex- 
pected for each spindle and each dimension at 
the time of collecting the data, had there been 
no adjustment of the spindles during the study. 
These calculations show that less than 0.1% of 
the values should be out of specification. 
Effect of Machine Adjustments on Variation 

There is much less out of specification cal- 
culated than was actually shown in the capa- 
bility study which showed approximately 3% 
out of specification. The history of the part 
based on 100% inspection showed an even 
worse situation with about 5% rejected for out 
of specification on this characteristic. In order 
to understand why the calculated showed less 
out of specification than the actual test and 
why the test showed less than the 100% in- 
spection revealed, it is necessary to understand 
what happens when adjustments are made in 
the machine. 

Referring again to Datum Dimension A 
Spindle No. 1, let us illustrate why the calcu- 
lated expected variation was from 1.49 to 4.61 
(Table III) while the actual variation was from 
1.0 to 5.2. When adjustments are made in aver- 
age settings, as the jobsetter had done in this 
case by adjusting the stop, the overall ability 
of the machine to control variation is not im- 
paired and the actual variation (the maximum 
reading minus the minimum reading) does not 
change appreciably. The average reading, how- 
ever, will change during these adjustments. 

Figure 10 is included to explain these effects. 
Note that the illustration is not factual but 
merely representative of the changes involved. 
The middle curve represents the approximate 
situation which caused the maximum readings 
of 5.2. At this point the average setting was 
3.6 and the low was 2.1. 

Similarly, the upper curve represents the ap- 
proximate situation which caused the mini- 
mum reading of 1.0. The average setting was 
2.5 and the high was 4.1. 

Constant setting, resetting, and tool wear 
caused the narrower curves to roam back and 
forth between the limits indicated by these two 
curves to form the wider distribution (1.0 to 
5.2) which we found in the Quality Capability 
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Fig. 10. Effect of changing machine adjustments. 


Analysis and is graphically represented in Fig- 
ure 10 as the lower curve. 

This is representative of Datum Dimension 
A only, and one must realize that there were 
constant adjustments by the jobsetter of all 
the other spindles and that this accounted for 
the increased variation found on each spindle 
as compared to the calculated variation which 
was premised on the fact that Quality Controls 
would have to be instituted. Realize also that 
even though this study only shows 3% out of 
specification, constant adjustments would tur- 
ther exaggerate this inability to control. 

It would be highly unlikely that our check 
which only involved a few hours’ time in com- 
parison to the long history of this part would 
expose the worst situation that had occurred. 
Our 100% inspection history of the part cor- 
roborates this conclusion since approximately 
5% of the parts had been rejected for this di- 


mension. (To be Continued ) 
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OCTAGONS BILLETS AND FORGINGS FOR PRODUCTION, 


TOOL & DIE MEN SPECIFY 


FLATS, HEXAGONS, 


SQUARES, 


“M” TEMPER ALLOY STEEL 


Qtmaximum machinability and 
minimum heat-treat distortion. It 

has great toughness at high degrees 

of hardness and long-wearing prop- 

erties for lowest unit cost. For com- 

plete information on HY-TEN 

alloy steels, write for FREE 

DATA BOOK. 
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LOVE JOY Warehouse . 


& COMPANY, INC. * 
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WHITNEY - JENSEN 


HAND PIPE 
CRIMPER 


There are many times when you 
want to put a few quick crimps 
in a pipe-end, a duct, or an edge. 
HERE is the tool to do it! Light- 
weight, easy to use, and easy to 
carry in your kit. Makes good 
crimps any length up to 1'% 
inches. Capacity 20-guage gal- 
yanized sheet or the equivalent. 
Spring-return jaws. Polished 
handles. A Whitney-Jensen 
QUALITY Tool. Order yours 
today... 










VS 


\ SAVE TIME 
ON THE JOB! 





WEIGHT — ONE POUND 

PRICE 

ONLY— To Me) @) 
F.O.B. FACTORY 
Wnite for our 

NEW CATALOG 


SHOWING OVER 75 
USEFUL TOOLS 













GOOD METAL-WORKING TOOLS SINCE 1910 


WHITNEY ME 


724 FORBES STREET, 


TAL TOOL CO. 


ROCKFORD, ILLINOIS 
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" AUTOMATIC 





The value of ‘''M-B" 
Air Line Filters, Regulators and 
Lubricrtors is widely known for 
protec- 
Cylinders, 


Automatic 


their effectiveness as a 
ion to Air 
Pneumatic Tools, etc. 


Valves, 





PRODUCTS 





FILTER element removes 
solids .00039 and larger. 
TRANSPARENT BOWL pro- 
vides visibility. REGULATOR 
is capable of passing large 
volume with an unrestricted 
flow and minimum amount of 
pressure drop. Self-bleed- 
ing, compact, simple. Ma- 
chined from bar aluminum. 
LUBRICATOR delivers de- 
sired volume of oil. Adjust- 
able Venturi Valve permits 
efficient operation on broad 
range of volume and pres- 
sure. Bowl can be refilled 
without shutting off air sup- 
ply. Any of these 3 devices 
can be used as_ separate 
units or in any combination. 


Write for Literature 






46 Victor Ave. 


DETROIT 3, MICHIGAN 
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Assures uniformity and precision 
between taps and chasers from 
country’s largest independent 
| manufacturer of die heads, 
chasers (milled, ground thread 
or tapped form) solid and solid 
adjustable taps. All tangent type 
chaser threads ground from solid. 
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oe est IMATING 


DIE ESTIMATING provides the KNOW-HOW 
and SHOW-HOW for determining what it takes 
in units of time to build a die. 





62 pages of shop-proved data 
26 time value tables 


27 scale drawings 


thoroughly practical and easily 
understood text 


—--—-—— DETACH AND MAIL TODAY |-------- 


HUEBNER PUBLICATIONS, INC., 1975 Lee Road, Cleveland 18, O. 
Gentlemen: Please send me at once: 
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Immediate Delivery 
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Designers and Manufacturers 
of Tools, Dies, Jigs and Fixtures. 


Write for Descriptive Bulletin 
Distributor Inquiries Invited 


Octavia Tool & Gage Ca. 


3320 N. Kedzie Ave. — Chicago 18, Ill 
Telephone: COrnelia 7-6695 
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DEAD END HOLES 
filed 50° FASTER with 
the DI-PROFILER 









The 
DI-PROFILER 
is a new triple ac- 
tion tool that 
@ Reciprocates 


@ Oscillates 

@ Rotates 

when used with the spindle attachment. Stroke 
is adjustable from 0” to 4” Attaches to 
standard flexible shaft drive Yours or ours 
High precision provides reciprocating action 
without vibration 

A perfect tool for smaller surfaces, intricate 
shapes, cavities, deep or dead end holes and 
hard to reach working areas Excellent for 
sharpening bits and cutters without removing 
from machine. 

Makes difficult work easy Hundreds of ap- 


plications. Write for illustrated literature and 
prices, today, 


INTERNATIONAL 

CORPORATION 
449-T Central Ave. ° Orange, N. J. 
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ASA LIBRARY 
OFFERS BOOKLET 
ON SERVICES 


Where can we locate what was 
known as the “United States 
Standard Thread”? 

This and thousands of other 
questions about the mechanical 
field in this country and foreign 
countries can be answered by the 
library of the American Stand- 
ards Association. A new booklet 
published by the Association, 
“The Library of Standards,” tells 
(and this is its subtitle) “What 
It Is, What It Contains, What It 
Can Do For You.” 


The description of the only 
library of its kind in the U. S. 
is a pocket-size guide to 60,000 
standards, specifications and re- 
lated documents, and a file of 
technical material. 

The ASA exchanges standards 
with 40 nations. The library con- 
tains over 1300 American Stand- 
ards, 8000 German, 4000 French, 
2000 British and 3500 of the most 
important of Russia’s 8000 stand- 
ards. Titles of foreign stand- 
ards in the library are usually 
translated and listed in ASA’s 
MAGAZINE OF STANDARDS 
as they are received. 

The library also maintains a 
complete file of specifications is- 
sued by the U.S. Government in- 
cluding standards of the Federal 
Supply Service (the Federal 
Specification Board), Department 
of Defense, Simplified Practice 
Recommendations, and some 
documents of state regulatory 
bodies concerned with safety. 

The ASA sustains the library 
for the use of its members and 
also as a public service. 


Free copies of the booklet on 
ASA’s library may be obtained 
by writing or calling the Ameri- 
can Standards Association, 70 
East 45th Street, New York 17, 
MN... 








DEADLINE FOR G.LFE.S. 
CONTEST IS JUNE 1 


Gray Iron Founders’ Society 
has launched its 1954 Gray Iron 
Castings Redesign Contest. 

This annual contest, now in its 
fifth year, offers cash awards of 
$500, $250 and $100 for the three 


top places in the contest. 

The purpose of the contest is 
to encourage more extensive use 
of gray iron in products formerly 
manufactured by a competitive 
process. Prize winning entries 
are used by the Society as au- 
thentic case histories in the pro- 
duction of its national advertis- 
ing series which stresses the eco- 
nomy and performance of gray 
iron as an engineering material. 

All entries in the competition 
must be submitted to the head- 


149 


quarters’ office, National City 
East Sixth Building, Cleveland, 
Ohio, by June 1, 1954. After re- 
view by the G. I. F. S. Advertis- 
ing Committee, presentations of 
awards will be made at the So- 
ciety’s 26th Annual Meeting at 
The Homestead, Hot Springs, 
Virginia, in November. The con- 
test is open to all persons en- 
gaged in the metalworking 
trades; entries may be entered 
jointly by two or more individu- 
uals. 
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GROUND FLAT TOOL STEEL 



















other grades. 





An outstanding product of carefull handling assures 


you of a fine-grained electric furnace oil-hardening 


ground flat stock. Over 386 standard sizes in stock. 


*& WAM ALS 





A fine grained electric furnace high carbon tool steel. 
It has been wet ground to remove all bad surfaces and 


to assure you of a velvet finish of virgin metal. 


y ae AW eGrall 


This air-hardening tool steel shows less size change and 
offers a greater safety in hardening than either of the 


The Aristocrat line receives complete 


protection against rust through carefully prepared anti- 
rust Oil and also sealed in a strong craft envelope that 
is lined with aluminum foil. 

MARSHALL STEEL FREE OF DECARBONIZATION. 


x kx & LOW CARBON—LOW COST xkunaw 


MARSHALJLC RAT 
Over 190 standard sizes in stock. Write for 
catalog. Compared to Tool Steel Ground flat 
stock it gives you up to 60% SAVINGS in 
STEEL COSTS! Use it for Jigs, fixtures, parts. 
EASY TO MACHINE — GRINDS TO A GOOD 
FINISH. EXCELLENT WELDABILITY. 
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Fig. 5. Method for setting spindle bearings to proper 
torque as shown in chart. 


spindle so that the spindle can be turned with 
a socket and torque wrench, Figure 5. With 
the spindle in neutral, the following foot- 
pounds should be required to start the spindle 
rotating: 








Maximum 
Bar Capacity Spindle Speed Foot-Pounds 

1 800 3-4 
1-1% 1500 114-2 
1-1% 1800 1-1% 
1-1% 2000 %-1 
2 800 4-6 

2 1600 2-3 
2% 700 4-6 
2% 1400 2-3 

3 500 5-8 
3 1000 2-4 
3% 500 10-15 
3% 1000 5-7 
414-6 350 20-25 
44-6 650 10-12 
8-12 225 30-40 
8-10 425 15-20 
8-10 725 7-10 

















The above settings apply to tapered roller 
bearing spindles only. 

Under certain conditions, deviations from 
the above settings are permissible. However, 
we suggest that the manufacturer be consulted 
for instructions. 

After making the above adjustment, the 
spindle should be rotated slowly by hand. If 
roughness is felt, bearings should be replaced. 
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Another major factor contributing to the ac- 
curacy of machines is the proper fit of the lock 
bolts in the square and hex turrets. These 
should be checked periodically for any loose- 
ness. If they show wear, they should be re- 
placed together with the lock bolt sleeve and 
spring. In replacing the lock bolts, the proper 
procedure is to drive out the old lock bolt 
sleeve, following instructions in the service 
manual, and drive the new sleeve in place. This 
sleeve should then be lapped out, Figure 6, 
until the new lock bolt can be inserted with a 
light push. The bushings under the hex turret 
and square turret can be removed with the 
proper size socket head cap screw and turned 
90° to bring a new locating surface into posi- 
tion. 

Overloading of machines and electrical 
equipment is a contributing factor to shorten- 
ing the life of the machine and can be con- 
trolled simply and inexpensively by the use of 
a small ammeter in view of the operator. By 
experimenting with various tool grinds, feeds 
and speeds the optimum load can be deter- 
mined for ideal conditions and when this load 
increases appreciably, the operator has visual 
evidence that the tool is in need of regrinding 
or some other factor is causing an overloading 
of the machine. The Detroit Milling Cutter 
Co’s. load meter can be calibrated for your par- 
ticular requirements. 

A frequently overlooked part of the machine 
is the V-belt drive which should be checked 
monthly for proper adjustment. Belts should 
be adjusted so that at a point midway between 
the sheaves, each belt can be depressed with 
the finger approximately 1 to 1%2”, depending 
upon the distance between the sheaves. If any 
belts are worn, the whole group should be re- 
placed with a matched set. 

On saddle type machines, the setting of the 
rapid traverse clutches should be checked at 
feast once a month to prevent wear caused by 
looseness. 

The setting of apron clutches should be 
checked at least every two weeks to assure 
proper feed of the cutting tools. Friction clutches 
should be set so that they will release in the 
event of accidental overload to protect the gear 
train in the aprons. Positive tooth clutches as 
found in modern saddle type machines should 
be kept tight to prevent breaking of the fine 
teeth. On the more recent saddle type ma- 
chines, a safety clutch is installed in the apron 
to prevent breakage of the apron mechanisms 
in the event of an accident. Contact the manu- 
facturer’s representative if you are not certain 

. « « Continued on page 154 
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HOW TO SAVE MONEY WITH | 
GRC SMALL DIE CASTINGS ¢ 


Technical data and informa- 
tion for designers and engi- 
neers, case histories, etc. 


Write today for this bulletin. 


oe, ey 


a 







GRIES REPRODUCER CORP. 


World's foremost producer of small die castings 


44 Second Street * New Rochelle, N. Y 
Phone: New Rochelle 3-8600 
CIRCLE INFORM-A-GRAM KEY NO. I5IA 


ADJUSTABLE ROD GUARD 
for Power Presses 








HUMM SAFETY EQUIPMENT CO. 
MFGR. OF COMPLETE LINE OF PRESS GUARDS 
249 Shefficld Ave. @ BROOKLYN 7, N. Y 


CIRCLE INFORM-A-GRAM KEY NO. I5/B_ 


JIG BORING 





Large Precision Machining 
Done to your specifications 
We Have 
13 Jig Borers 


BLOOMFIELD TOOL CORPORATION 
Bloomfield, N. J. 


30 Farrand St. 








CIRCLE INFORM-A-GRAM KEY NO. I51C 





The world’s best . 


one-piece, drop-forged —no! 
welded--of mild carbon steel. heat-treated. with 
head accurately milled for standard tables on lathes 
planers, boring mills. milling machines Integra! 
Washer end nut. Sizes: up to 30”. Typical direct 
prices for 10” lengths: \> — $1.36: 3 — $1.36 
5g — $1.58; % — $1.89. Write for price list 


THE OK TOOL COMPANY, INC., Milford 8, N. H. 
CIRCLE INFORM-A-GRAM KEY NO. I51D 
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fliolgs .-- INSTANTLY AND ACCURATELY 


ADJUSTABLE FOR FAST CUTTING AND POLISHING 


The Flexolap barrel is made with 
a series of longitudinal slots milled 
“off-center” to permit sensitively 
flexible expansion up to 15%—or 
more—under pressure of the ad- 
justing pin. This construction en- 
ables Flexolap to valuable 
time and to lap rounder, straighter 
holes. For accurate precision take- 
up, as desired, to maintain size and 
compensate for wear on barrel. . . 
simply turn adjustment screw. 





save 





; 
at 
= 


i 











Illustrated at left is Flexolap Set No. 1. Includes 6 complete laps, one of 
each size (3/16”, 4”, 5/16”, %”, 7/16” and 2”), and one additional brass 
barre! of each sen, all held on a deena serviceable stand. Price com- 
plete ; ..$14.00 


Also available in sizes 7/32”, 9/32”, 11/32”, 13/32”, 15/32”, 9/16”, 5/8”, 
11/16” and 3/4”. For lapping holes smaller than 3/16”, use the Midget 
Lap. Seventeen sizes: .032, .036, .040, 046, .054, .062, .070, .079, .090, .104, 
.120, .135, .155, .170, .187, .218, and .250. Trial assortment (17 laps) ........ $2.10 


Write today for Catalog 
FEDERAL TOOL CORP. 3600 Pratt Bivd., Chicago 45, U.S.A. 


CIRCLE INFORM-A-GRAM KEY NO. I5IE 











GEARS 


for 
SMALL MECHANISMS 


by W. O. Davis 





20 No other book on this increasingly 
Chapters — ‘ i a fe . 
important subject is in existence. 


profusely illustrated 
INCLUDING — 


Theory and Practice of the Design of Very Small Gears — Friction and Effi- 
ciency of Tooth Action — Design of Tools for Cutting and Generating Gear 
Tooth Forms — Production and Testing of Gears used in Watches, Clocks, 
Indicating Instruments, Recording Instruments, Automatic Control Mechanisms 
and similar devices. 


Emam HeHeHmamHw HHH e eH He He ea eee 
HUEBNER PUBLICATIONS, INC., 1975 Lee Road, Cleveland 18, O. 


Gentlemen: Please send me at once: 


copies of GEARS for SMALL MECHANISMS @ $5.00* per copy, postpaid. 





Open account ship- 


ge ee wm lad amd WR ee eee ed ments on purchase 
orders of rated com- 
EE oss op saw a ae wb oie Ee ale aE we ie we we ee panie Otherwise, 
check must accom 
pany order No 
IN 5 5d. <fetoal ys chins ig eblie ea ieee eames eid Ce Oy 
*Ohio customers add 
CITY Mee Auesen ee 3% sales tax 

















SPECIFY KASSON PRECISION 





COLLETS AND ATTACHMENTS 
IMMEDIATE DELIVERY FROM STOCK 


KLUTCH-KOLLET 
Step collet for accu- 











r 
480 All collets dia. Soft head for easy 
(AC-50) in hexagon, boring. Lowest price 
square and on pogckss Models 

round, 3AT, 36, 


FOR ATLAS e LOGAN e SOUTH BEND 
CRAFTSMAN e SHELDON LATHES, ETC. 


LEVER-TYPE 
DRAWBAR 











Positive grip on 
. undersize, oversize 
or — diameter 
work! ‘ed 
oordinate ‘enmne 
eliminate fingers. 









on your 





HAND 
DRAWBAR 
V2” cap. 


LIVE CENTER 
(Ball -Bear- 
ing) Double 
sealed for ac- 
curacy. 





| KASSON Precision products are guaranteed 
| unconditionally for accuracy, fit and long 

life. Your dealer should have bono Se 
Write us for literature! , 





KASSON DIE AND eek CORP 
Formerly General Die& 
264 MOTT ST "e NEV Ww YORK | 12 


CIRCLE INFORM- A- GRAM key NO. 152A 


Have you 

bought 
your 
copy? 


“One or Several 
Are Needed”’ 
in es Stamping Shop— 


American Machinist 


700 PAGES e 450 ILLUSTRATIONS 
Sections on: Computing press jobs e 
Selecting proper press e Useful engineer- 
ing tables e Die illustrations @ Complete 
glossary. Plus a service section for Bliss 
presses. $7.50. 
| E. W. BLISS CO. (Handbook Department) 
| 1409 Raff Rd. S.W., Canton, Ohio 

Rush me a copy of the Bliss Power Press 
| Handbook 














CIRCLE INFORM-A-GRAM KEY NO. 152B 
















World’s Largest Surface Grinder 





The Thompson Grinder Company has recently completed installation of 


the world’s largest surface grinder in 
Company. 


This was especially designed to precision grind lathe bedways 
up to 32’ long and the extreme tolerance of .0005” over the length of way. 
Since lathe bedways must be made to extremely close tolerance the 
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the plant of the Monarch Machine Tool 





grinder had to be exceedingly accurate and this accuracy had to be main- | 
tained over the entire length of the massive ways. 


The overall length of the machine is 79 feet. 


and weighs 220,000 pounds. 


simultaneously. 





Supplied in one Superior Accuracy 
5 MILLIONTHS + ACCURACY 


34 BLOCK SET (shown) 9125 ranauit., CC 
82 BLOCK SET............ $275 wease 


These sets will supply the needs of any 
discriminating shop that must work to gage- 
block precision. IMMEDIATE DELIVERY 















WRITE FOR ILLUSTRATED FOLDER 


It is 13’ high by 13142’ wide | 


The machine is equipped with four 30 hp motors 
and one 40 hp motor driving the two grinding wheels which can be operated 


{GAGE BLOCKS FE Teed? 





9 Block 
Set 


“il For Individual 
Mechanic 


$22.50 


OPTICAL PARALLEL} 


$5.00 Extra 
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900-T LAFAYETTE STREET * NEW YORK 12, N. Y. 
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HARDNESS 
TESTING 
has been done with the 


SCLEROSCOPE 
since 1907 
e 


THE SHORE 
INSTRUMENT 
& MFG. CO., INC 


90-35 Van Wyck 
Expressway 
Jamaica 35, N. Y. 














CIRCLE INFORM-A-GRAM KEY NO. [52D 


LAYOUT FLUID 


FOR ANY , Br - METAL 


WRITE FOR 


FREE 


SAMPLE 





Scribed lines are 








THE NEW 2D-4 
“PANTO ENGRAVER SP" 


HAS LONG REACH 4%? inep 
Will do Pantographic reduc- be 
tions from 1:1 full size to in- fa 
finity, Perfect for Steel ™ 
Stamps, Dies, Large Panels, |S 
Signs, Masters, Name Plates 
and General Engraving. \ 
Write for 
PA \ Te Full Details. 
Trademark Reg.U.S. Pat, Off 














H. P. PREIS ENGRAVING MACHINE CO, 
647 U. S. Route 22 Hillside, N. J. 








easy to see against 
the dark blue  back- 
ground. Speeds up layout work and cuts 
costs. Merely wipe surface clean and 


brush on layout fluid. DIES INSTANTLY. 
|Write on your company letterhead for free 
|sample. Advise us if your local supply house 
|doesn' + carry. 






DAYTON ROGERS 


Manufac lie Ung Company 
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Sold Thru Leading Supply Houses 





STANDARD 
EQUIPMENT ON 





- MODERN 

> | 

METAL CUTTING | 

BAND SAWS TIRE 
Proof of Acceptance is 
that this manufacturer t 

CARTER Jiffy Tires as 

standard equipment 

because MODERN 

| 


has joined the ranks 
of leading band saw 
© Jiffy Tires can be changed in 10 d 
minutes 
| 














manufacturers using 


GROBET 
CHATTERLESS 


WELLS — Model 800 





yf 
, COUNTERSINKS one conom'saw 2 Provide 2104 times more wear 
Ss for High Speed Steel Provide perfect traction and balance 
y. bong ae ee because Band Saw Blades. © Jiffy Tires are safe . . . won't throw 

3 ie six staggered cutting edges are 
le j scientifically designed to give a shear- at any speed 
1- i + and thus eliminate all chatter. . 

| ied te 0h dae te a qeamnet che Available only thru Band Saw Manufacturers 

™ supplied as sets in strong Kit-cases. 
—_ CARTER PRODUCTS COMPANY, INC. 
d SEND FOR CATALOG ACI 











oq, NMET PME OF. of ROREEION, 100. 4 31Wm. Alden Smith Bldg. 30 lonia Ave., S. W. 
anal Stree » We te oY ° ope 
Plants: New York, Chicago, Detroit, Montreal Grand Rapids 2, Michigan | a ail 
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MICR© FLAT 


BLACK GRANITE SURFACE PLATES 


and Granite Precision Straight Edges 
e@ COST LESS THAN 
METAL PLATES 
© Perfect precision 
© Non-magnetic 
© Non-corrosive Request bulletins 
© Temperature-inert Ml SWS and location of nearest distributor 
COLLINS MICROFLAT CO. 


2326 East 8th Street, Los Angeles 21, California 





KEYLESS 
DRILL CHUCKS 


SLIP-PROOF 
STRONGEST CHUCK MADE 


















TRY ONE 









K. 0. LEE CO. 
PS = ESS ss eee 
oo If it's made by Lee it’s a “Knock-Out” 


CIRCLE INFORM-A-GRAM KEY NO. 153C CIRCLE INFORM-A-GRAM KEY NO. 153D 











pa Precision PLUS!! Every Pun p rator Needs 
ast INTERNAL GROOVE 2 ch Press Ope alo 


; the "Safety" of a SAFEED ver: 
Y. PREVENTS INJURY — SAVES GLOVE COSTS 
ed Feeds ferrous, non- 


ferrous strip or sheet 

. faster, safer. Use 
for stamping, shearing. 
Right or left hand non- 
slip fitted grip, self- 
adjusting. Sturdy, hard- 
ened work surfaces. 
FULLY GUARANTEED. 


Write today 
Early delivery. 


Greater Accuracy 


Faster Operations Easier Reading 


+ 

for THREAD RELIEFS @ ‘‘0’’ RING GROOVES © SNAP RING GROOVES 
Positive Accuracy assured with readings 

to less than +.0001 — Faster, easier AT 
readings with large 2” Indicator Dial. 

Ranges from .300” to 6.000”— Inreach : 
to 30”. Simple setting with outside mi- TOOL COMPANY 

crometer or gage blocks. Lightweight DEPT. T6 AFFILIATED MACHINE & TOOL CO. 
WRITE TODAY!! PASADENA 2, CALIF. ———_aem 200 WEST ST., NEW YORK 13, N. Y. CAnal 6-4937 


CIRCLE INFORM-A-GRAM KEY NO. I[53E CIRCLE INFOM-A-GAM KEY NO. 153F 





























. . « Maintenance, from page 150 
that your equipment has a safety clutch. 


At least once a month you should check the 
level of your machines with a good spirit level 
Level- 
ling instructions are contained in the service 
manual for your particular machine and should 


reading .0005 per foot per graduation. 


be followed closely. 


The following chart will assist you in keep- 


ing your turret lathes at their level best. 








PREVENTIVE MAINTENANCE SCHEDULE 





Daily 


Oil all lock bolts. 

Check oil levels in all reservoirs. 
Grease coolant pump fittings. 

Fill oil cups to apron worms. 

Oil cross slide and hex turret slide. 
Oil carriage apron stop roll. 
Grease geared scroll chucks. 


Weekly 


Grease all fittings. 

Check adjustment of all clutches. 

Check oil level in head-stock reservoir. 

Check and drain oil filter. 

Clean exterior of machine with kerosene and rags. 
Check adjustment of hex turret binder clamp. 
Check adjustment of all gibs. 


Monthly 


Check machine for level and alignment. 
Align bar feed. 

Check tension and condition of V belts. 
Clean out coolant reservoir and screen. 
Dis-assemble and clean chucks. 


Quarterly 


Dismantle ram and saddle unit and clean out all 
chips and sludge. 

Check lock bolts and replace, together with sleeve 
and spring, if necessary. 

Clean or replace all felt and leather wipers 


Semi-Annually 


Drain and clean oil filter. 

Drain, clean and refill head stock reservoir. 

Check adjustment of center bearing in hex turret. 
(Turret should rise approximately .0015” when 
unclamped.) 

Check adjustment of spindle bearings. 

Drain, clean and refill all oil reservoirs. 

Remove bottom pan from aprons and clean out chips 
and sludge. 

Drain and ciean oil nilter. 








WANTED 


In the foregoing we have only hit the high 
spots on setting up a preventive maintenance 





CLASSIFIED ADVERTISING—RATES—$2.00 SERVICE CHARGE 
PLUS 20c PER WORD. PAYABLE IN ADVANCE. 


— MANUFACTURERS’ REPRESENTATIVE, Leading precision gage shop in Detroit area. For West, Middle West 


and South. Write Box 554, TOOLING & PRODUCTION, 1975 Lee Road, Cleveland 18, Ohio. 
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Fig. 6. After driving in new lock bolt sleeve, it must 
be lapped out in place until the new lock bolt enters 
with a light push fit. 


schedule for your machines and we suggest 
that you contact the manufacturer of your ma- 
chine for further information, or refer to the 
Warner and Swasey booklet entitled “How To 
Take Care of Your Turret Lathe”. 

In summing up, the main thing to remember 
is that cleanliness is the most important factor 
in maintaining the accuracy and productivity 
of your machines. If the slide tightens up, 
don’t loosen the gibs; take the slide off and 
clean it out. Don’t use an air hose to clean off 
the machine; use a brush. Keep all clutches 
set properly and keep clutches in balance. 
Don’t operate cutting tools until they break. 
Keep them sharp and cutting freely and the 
machine will have long life. Check the level 
of the machine frequently and follow the pro- 
cedure recommended by the manufacturer. 

Actually, if you disregard the above, our 
business should be even better than it is; but, 
being lovers of fine machinery we sincerely 
hope that you won’t. If you can get your oper- 
ators to regard their machines as highly as 
they do their new “supersonic eights”, you will 
not have any trouble keeping them in shape 
for a long, long time. 



















IN 11 SIZES 
No. 6 to 1” 
N.C. 
S. A, E. sizes. 











In all 





You Weed an Extra Hand How to Speed Up Production! 


Here is the faster, more precise way of transferring open and blind screw holes—make savings in ““wage-dol- 
lars-per hour’ of your expensive hands on every job. A die-and-tool maker's tool with many other applica- 
tions for die makers and machinists. A set of 6 Hardened Screws nested in combination holder and wrench 
—no other tools needed. Get more work now—save money too! 


HEIMANN MFG.,CO. ®@ URBANA, OHIO 


CIRCLE INFORM-A-GRAM KEY NO. 154 


HEIMANN TRANSFER SCREW SETS 
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m= $9.9 500 


Complete with 1/3 H.P. 
Motor as shown. 


Special accessories on model illustrated 
at the right are available at slight ad- 
ditional cost. 


P= BARKER BENCH TYPE MILL 


Built Right and Priced Right 


Barker Mills will do jobs that cannot be 
done on large machines. 


You can hold close tolerances consistently 
on long run jobs. 


Hundreds in use from coast to coast by 
nationally known manufacturers in a wide 
range of industries. 


General Specifications: Table 4” x 12” 
with 5” —head and spindle equip- 
ped with preloaded ball bearings—Head 
travel 31% Saddle travel 3”. Speeds 
from 214 to 6000 R.P.M. Weight 16U 


Ibs. 


travel- 


e |f you have small parts milling jobs it will 
be wise to check into the possibilities of 
the Barker Mill. 


WRITE TODAY FOR ILLUSTRATED 


Literature G Complete Information. 


BARKER ENGINEERING COMPANY 








A BARKER EQUIPPED 

WITH COOLANT PAN, 
MOTOR DRIVEN PUMP, 
ARBOR SUPPORT, 

SPINDLE, COOLANT SHIELD, 
CUTTER GUARD AND 

3%" VISE. . 


500 GREEN ROAD 
CLEVELAND 21, OHIO 
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- CONTRACT TOOLING AND 


PRODUCTION 





Illinois 





DRESEL-BETZ CO. 
Belleville, Il. 


Designers and Manufacturers of Tools 
Dies, Jigs, Fixtures, Metal Stampings. 





Michigan 





DAVIS TOOL and ENGINEERING CO. 


19250 Plymouth Road, Detroit, Michi- 
gan, VErmont 5-6000. Tools and Dies, 
Special Machinery. Sheet Metal Stamp- 
ings and Assemblies. 








ROMULUS TOOL & ENGINEERING 
COMPANY 


36051 Goddard Rd., Romulus, Michigan. 
Jigs, Fixtures, Special Machines, Pro- 
duction Machining and Hydraulic As- 
semblies. Phone 238. 


Ohio 





CLEVELAND UNIVERSAL 
JIG COMPANY 
13404 St. Clair Ave., Cleveland, Ohio. 
MU 1-2600 
DESIGNERS AND BUILDERS 
Jigs and Fixtures Special ee, 
Production Engineerin 
Complete Plant Routing and Srooling 








GENERAL DIE & TOOL CO. 


2067 W. 55th St., Cleveland, Ohio 
WO 1-4736 
Dies, Tools, Jigs, Fixtures, Light 


Stampings, Special Machinery Manu- 
facturing. 











KIFFER TOOL & DIE Co. 


5601 Tillman Avenue, Cleveland, Ohio, 
WOodbine 1-2440 & 1-2441. Manufac- 
turers of Special Machinery, Tools, 
Dies, Jigs, Fixtures, Swiss Jig Boring. 








NOBLE & STANTON, INC. 


998 Broadway, Bedford, Ohio, Bedford 
2-1234. Tool Makers—Short Run Pro- 
duction Work. 








A. P. SCHRANER & CO. 


3338 Payne Ave., Cleveland, O., HEn- 

derson 1-8644. External Cylindrical 

Lapping Machines, Special Machinery, 
ols, Dies, Jigs, Fixtures. 











Pennsylvania 





New York 





AMERICAN MEASURING 
INSTRUMENTS CORP. 
The AMIC Bldg., 21-25 44th Ave., Long 


Island City 1. N.Y. Jigs, fixtures, 
gages, dies, precision parts. 














CONRAD & MOSER 


Borden Ave., Long Island City, 

Y. Machine Tools & Molds, Parts 
e Machines Aluminum Cast Parts, 
Aluminum Sheet Formed Housings. 














H & P DIE STAMPING CO. 
13947 Triskett Rd. Cleveland 11, Ohio 
PRECISION DIES, JIGS & 
FIXTURES 
Quality Stampings 
Bus & Trailer Parts 








THE INDUSTRIAL MACHINE CO. 


1436 East 47th St., Cleveland, Ohio. 
Founded in 1908. Builders of Special 
Machinery. General Machine Work. 








SPECIALTY MACHINE WORK 
High Precision Dividing Both Linear and 
Circular on Dials, Scales, Verniers, etc. 
Tracer Controlled Lathe Work. Stepped 
Shafts, Turned Contours, etc. 

We Invite Your Inquiries. 


F. T. GRISWOLD MFG. CO. 
315 W. LANCASTER AVE. 
WAYNE, PA. 


PHONE WAYNE 4080- 4081 




































DECIMAL 
REAMER 


with all FLUTES 
ground Face and 
Back After Heat 
Treatment. . . 





Preventing 


Clogging or 





Freezing of 
Chips for 


REMARKABLE 
SMOOTH 
REAMING 


All diameters are held to plus 
.0002 and minus .000 for close 
sizing. Size markings are stamped 
half-way up on shanks so they 
cannot be obliterated by drill 
press chucks. 








ROSE CHUCKING REAMERS 


AVAILABLE IN THE ABOVE FOUR 
STYLES ON REQUEST. DESIGNATE 
BY "R'' IN FRONT OF STYLE 
DESIRED. 


*In Emergency PHONE 
Libertyville 2-4200. 
Write for Bulletin No. 10. 


TWENTIETH CENTURY 
MANUFACTURING CO. 














ROUTE 176 and BRADLEY ROAD 
BOX 429Tp LIBERTYVILLE, ILL. 
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Denison Announces 


Hydraulic 
Scholarship Fund 


The man power situation in all fields of engineering has been 
a severe handicap to many firms during recent years, but those in 
specialized fields such as hydraulic have had an even tougher time 
than many. 


As a spark-plug move to help break the back of this critical 
situation, a scholarship award plan to “foster interest in the rapidly 
expanding field of industrial hydraulics” has been announced by 
W. C. Denison, president and chairman of the board of the Denison 
Engineering Company, manufacturer of hydraulic presses and com- 
ponents. 


The annual award is under the auspices of the William C. Deni- 
son, Jr. Foundation, and will be awarded annually to one or more 
graduates of Franklin County (Columbus, Ohio) high schools with 
the possibility of a second award being available to a graduating 
student with a parent in the employ of the Denison company. 


Applicants must be under 25 years of age, residents of Franklin 
County and have maintained a scholastic average in the upper one- 
third of their graduating class. Selection of winners is in the hands 
of an awards committee, which this year is composed of Glenn A. 
Rich, School Supervisor for the Ohio Department of Education; Dr. 
Clyde E. Williams, Director of Battelle Memorial Institute; and Wil- 
liam E. Taylor, Executive Secretary of the Columbus Industrial 
Association. 


Winners have a choice of colleges, but they are to select a course 
of studies in hydraulics, or in engineering with special emphasis on 


| hydraulics. 








_ DIAMOND 
TECHNOLOGY 


by 
Paul Grodzinski 


The only standard work on the subject and the 
only book of its kind in technical literature. 


784 pages — 93 working tables — 
Over 486 photographs and drawings 














Contents Include exh tive chapters on: 

Technology of Machining Methods Manufacture of Watch and Instrument 
Dividing Diamonds and Gem Stones Jewels 

Bruting Manufacture of Diamond and Sintered 
General Survey of Grinding and Polishing Carbide Dies 

Grinding and Polishing of Gem Stones Industrial Di ds, Selection and 
Grinding and Polishing Diamond Orientation 

Drilling and Boring of Holes Setting Diamonds in Tools 

Carving and Engraving Grinding and Lapping of Sintered Carbides 
Diamond Powder—its Production and Use Production of Piezo-Electric and Optical 
Polishing Gem Stones for Jewelry Crystals 


HUEBNER PUBLICATIONS, INC., 1975 Lee Road, Cleveland 18, O. 


Gentiemen: Please send me at once: 


copies of DIAMOND TECHNOLOGY @ $10.00* per copy. Postpaid. 








Open account ship- 


DEE c sis@\ciala ce sluleixich eae Derewins beanies Saab ab.e se seewoae eae oe ments on company 
purchase orders. 
I 5-6 8g carcass ice eds at ast eA aS lata So a ip ahaa och whee na a ee Otherwise, check 


with order, please. 








ES, o-0.5 4 bass Sicko alb- ware ata G asain cated aie Salas & ood wae ae No C.O.D.’s, please. 
* Ohio customers 
RS ae Rare ee Ree a ose awcake add 3% sales tax. 
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UNIVERSAL FLY CUTTER 


Utilizing standard high speed steel or carbide bits, a 
single New-Field Universal fly cutter reportedly does the 
work of many special cutters. 

Versatile in application, this tool is used for slotting, 
straddle and form milling, boring, flat surface milling. 





TOOL HOLDERS 
ROTATE 270° 


It also is adaptable for machining plastics and light 
metals as well as steel or horizontal and vertical mills 
and drill presses. For further details write to New-Field 
Machined Parts Co., 210 7th St., Los Angeles 14, Calif., 
or— Circle Inform-A-Gram Key No. D4. 
























a. TO SPARK 
PRODUCTION 













BORING 
FACING 
TURNING 
GROOVING 





Wf/ ALL IN 
UNDER- = ONE 
CUTTING = yn TOOLHEAD 


A Boring Head that Won't Face is Not Complete 


Write today for CHANDLER TOOL CO. 


complete details. MUNCIE, INDIANA 








FACING TOOL HEADS 


Candlor 
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HOW IMPORTANT IS 
CHATTERLESS 9 
COUNTERSINKING 7 You ; 


The Severance Chatterless Countersink is Engineered For 
Today's Fast Production Schedules. It Will Give Tou What 
You've Alwoys Wanted In A Countersink. CHATTERLESS 
ACTION — SMOOTH SEATS — FAST CUTTING LONG 
SERVICE. 

Take advantage of last minute developments in countersink 
design—Save Time and Money! Order directly from this ad. 


f 


Of © { o, 
es al 4 


- y 2 4 
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Hy TOOL N& | DIAMETER |SHANK DIA PRICE aa 
SAVE YOUR TIME! S174 1 716 Le 1 
Order directly from this EC 3/8 174 1.85 
Ad, give: Tool No. and SO \(f2 3/8 2490 
Centerline angle desired JF 13/4 | 1/2 |4.60}/ 
Thus: 12 only CB.30 ; 24 ut ! \/2 7.00 DEBUARING 
y GD-41°; ete PK /1'72 [3A [13.65 (curters —_ 
SM = \ 2050 
% PLUS 10% IN LESS THAN 10 OF ANY ITEM 














SPECIAL CUTTERS 


a 3 
ASK FOR A SEVERANCE CATALOG TODAY! 


Severance TOOL INDUSTRIES INC. 
730 IOWA AVE. « SAGINAW, MICHIGAN 
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NEVER BEFORE and NEVER AGAIN 
will you be able to buy 


PRECISION HEIGHT GAGES 
AT SUCH LOW PRICES! 


These German Precision Imported Tools 
are manufactured by Schweitzer, the fin- 
est maker in Europe. The bases are extra 


heavy and the beams are extra _ thick. 
Finest Workmanship. 














These tools are guaranteed. You are sat- 
isfied or money refunded. Check or 
money order. Open account to rated 
firms. 


WE HAVE A LIMITED SUPPLY 
OF THE FOLLOWING SIZES. 


| ACT IMMEDIATELY! 
18” . . . $75.00 
24” . . « $95.00 
36” . . .« $170.00 
These prices are delivered and 
at 








include a beautiful, blond fin- 
ish wooden case. 


Jobber Inquiries Invited 





Glogau & Company, Inc. 


—1 1912 W. Birchwood Ave., Chicago 26, Illinois 





4 
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LIFT HEAVIER LOADS SAFELY 


WITH A FROOM 






More than an eye bolt...a 
necessary tool for all shops. Per- 
fect load centering action aligns 
the load every time. The strain 
on bolt threads, which causes 
ordinary eye bolis to break off, 
is eliminated. Heavy objects can 
be lifted safely... moved faster 
...subjected to intermittent jerks 
and strains without fear of eye 
bolt shearing off. 
Protect your valuable machin- 
ery, dies tools, etc., with the 
safer, longer lasting Froom Load- 
Centering Eye Bolt. They are 
made from high grade steel hav- 
ing ductility and toughness far 
greater than commercial steel. 
Thousands in use in all indus- 
tries. Prompt Delivery on Stock 
Sizes. 
Y2”" to ¥e"”—$11.75 each 

¥%,"—$13.50 each 

%" to 1”—$23.50 each 

Prices F.0.B. Los Angeles 
Special size on quotation. 
When ordering, specify amount 
and bolt thread size. 


R. H. FROOM & COMPANY 


1825 West 169th Street * Gardena, California 
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. . + Plastic Die, from page 84 
bubbles, the entire unit is placed in an oven 
and baked at a temperature of 180°. Actually, 
the inside temperature of the material is much 
higher because of the chemical reaction in the 
resin. In other words, it practically cooks it- 
self. 

After the die is taken from the oven, the 
plaster cast is removed and the die is smoothed 
and polished by hand with fine sandpaper. To 
the inexperienced eye, the die appears fragile, 
but actually it is harder than a rock and is cap- 
able of taking a tremendous pounding. 

Plastic dies do not always last as long as steel 
ones; but due to the ease with which they may 
be made, they will be ideal for short production 
runs. They also have the advantage of being 
easily repaired with a plastic patching medium. 

While Chrysler executives and plastic ex- 
perts are reluctant to make predictions regard- 
ing the effects of this revolutionary process, 
some of the benefits are apparent. For example, 
frequent changes in car styling will now be 
possible on low productior. models. Another 
possible result of this new process is that the 
cost of sports cars and luxury models may be 
reduced. It may mean, too, that the customers 
of the future will have a greater variety of car 
styles to choose from in each line of cars. 








rt 


( 


A workman puts the finishing touches on a completed 
plastic die by going over it with sandpaper. Even 
though this is a large die, it looks deceptively fragile. 
If struck hard with a sharp hammer a dent will appear, 
but this will disappear without the trace of a scratch 
in a few minutes. Dies such as these can be made 
in a fraction of the time and at a fraction of the cost 
of conventional steel dies. Should the die be chipped 
it can be repaired easily and quickly with a plastic 
patching medium. The steel weldment on which the 
die is mounted is simply used to fit the die into the 
press. 













Plaster casts which are us2d for moulds for plastic dies 
wait their turn outside the die “‘kitchen’’ where the 
Chrysler Corporation’s plastic dies are made. In the 
right foreground is a weldment that will be attached 
to the die so that it may be fitted to the die press. 





Sheets of steel, called ‘‘blanks,”’ are fed into a 600- 
ton press in which plastic dies are mounted. 





Hidden for many months in a remote corner of one 
of Chrysler Corporation’s many Detroit plants, this 
plastic die shop developed and perfected the new plas- 
tic dies. In the foreground, John Koons, head of the 
laboratory, explains to Syl Pingel, a die shop foreman, 
how glass cloth is placed in the plaster mold. In the 
left background men are removing the plaster cast 
from a plastic die. Other men are shown mixing 
chemicals, preparing weldments, and smoothing plaster 
molds. 
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Eliminates Rummaging 
Through Stacks of Drills 
No more running out of drills—your entire 
stock can be seen at a glance. Each size of driil 
has its own compartment with rounded bottom 
for easy selection. You can store dozens of 
small drills and several large ones in their own 
compartments. Built-in pricing or inventory 
system eliminates the need for ccst sheets, and 
will keep a record of drills on hand. Stack two 
or three cabinets to save space. Specifications: 
1444” long, 714” high, 714” deep. Hammerlin 
baked enamel finish over rugged steel. Write 
for bulletin, 
Made in three models for fractional, 


number or letter drills. 
“HUOT” is pronounced ““HEW-.OT” 


HUOT MANUFACTURING CO. 


By the 
makers of 
HUOT 
DRILL 
INDEX 




















581 N. Wheeler St., St. Paul 4, Minn. 
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With Procunier Tapping Heads 


Whether it’s light, medium, or 
heavy tapping, for short or /ong 
periods Procunier Tappers are per- 
forming with a new found ease, a 
more dependable and consistent ac- 
curacy and providing many extra 
hours of tapping efficiency. They 
maintain quality and reduce spoil- 
age and breakage to a minimum. 


Here are just a few “reasons why”: 
New, sensitive double-cone friction 
clutch automatically regulates driv- 
ing pressure with a soft “cush- 
ioned” action; simple, one shot 
lubrication; ballbearing equipped; 
heat treated gears with special gear 
reversing mechanism; unique 
double supported tap holding spin- 
dle; lightweight housing; exclusive 
Tru-Grip Tap holder; plus other 
important features. 


7 
Procunier 
Safely Chuck Company 


12-14 S. Clinton St. Dept. 5 Chicago 6, Ill. 


Write for 
free circular 


Giving full details 
and specifications 
on the remarkable 
line of Procunier 
Tapping Heads. 
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Valve-seat 
Finishing 


Chamfering 
& and burring 
Countersinking 


Round or Square Holes 





Center 
Reaming 


4 jobs better with 1 basic tool! 


“FORD” Zaad — 








HSS chatterless countersink 


Ford's exclusive job-engineered flute design, pre- 
cise concentricity, greater rigidity, lower cost add 
up to faster production, better production, more 
profitable production. No secondary burs. Ideal 
for heavy duty applications. Write for details. 


FORD “standard” 
chatterless countersink 


Engineered by Ford for peak 
operating efficiency commen- 
surate with lowest possible ini- 
tial tool cost. Ford's know-how 
makes possible a competitively 
priced tool without sacrifice of 
performance. 


FORD -- tc complete line! 


HSS ground cutters, rotary files, countersinks 
CARBIDE cutters, end mills, grinding burs 





Complete Detatls, 
Operating Data 


All specifications plus inform- 
ative operational data on more 
than 300 FORD rotary tools 
contained in new FORD Catalogue 
No. 207. Write for yours! 





FORD regrinding service adds fool lite, reduces tool costs! 


M. A. FORD MFG. CO., INC. 


Pioneers in rotary tools for more than 30 years 


DAVENPORT 1, IOWA 
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Correction ... 


Featured in an interesting 3-page article published in the April 
issue of TOOLING and PRODUCTION was the Seneca Falls Machine 
Co.’s development of methods and equipment for automating the 
processing of work held between lathe centers. 
error was made in the title on page 205. The title should have read 
“Automatically Loaded and Unloaded for High Production.” 


Unfortunately, an 








Also Manufacturer of 
Automatic Miller 
for Spiral Fluting. 





Maker of largest line of 
saw and tool sharpening machines 
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as 1/16". 


90 FS Automatic Universal 


FLUTE 
GRINDER 


<——-GRINDS TOOLS LIKE 
THIS FROM SOLID! 


Make your own twist drills, 
spiral or straight reamers and 
end mills from solids on a pro- 
duction basis and save money. 


Also avoid costly delays when 
special drills or reamers are 
required. Make drills as small 
Indexes automatical- 
ly. No special skill needed. 


Descriptive Bulletin 90 FS—Free 


MANUFACTURING CO. 
3809 Ridge Road, Cleveland 9, Ohio 
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cost is low... 


E s why they’re fast, accurate, so 
adaptable, so easy to operate. Why 
maintenance is simple. Why initial 
Often considerable 
savings and improved punch press 
operations are possible if you let 
our engineering staff assist you. 
There is no obligation. Simply fur- 
nish the details relating to your need 
or problem and if possible send 
samples or drawings of the work. 
You will hear from us promptly. 


Sold Exclusively Through 
Leading Machinery Dealers 


Rousselle Presses are Manufactured by 


SERVICE MACHINE CO. 


7627-31 So. Ashland Ave., Chicago 20, Illinois 





















from $9.25 up. 





black lines on dull chrome surface for 

easier and surer reading, even in 
light. Guaranteed accurate within 

one half of a ten thousandth of an inch. 

Drop-forged model with chrome finished micrometer head, 

Ask for Micrometer Catalog 


GEO. SCHERR CO., INC. 





MEASURE TO 1/10,000th _ 


re well-defined 



























0-1" Size 
with LOCK NUT and 
RATCHET 


vernier 
as shown 


BE / . CARBIDE 


it 


tipped 
anvils 





$15.75 





200 -T LAFAYETTE STREET * NEW YORK 12, N. Y. 
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CROSS OFFICIAL IS 
NAMED U.S. ADVISOR 


Ralph E. Cross, executive vice 
president of the Cross Co., De- 
troit machine tool builders, has 
been named technical advisor 
for the United States during 
overseas conferences on control 
of strategic materials. 

Mr. Cross is now in London 
conferring with British authori- 
ties on proposals for revising the 
list of strategic materials in- 
volved in foreign trade. The re- 
visions are being made in the 
light of modern technological 
developments which in some in- 
stances may alter the status of 
commodities on the present list 
as compiled some years ago. 

On completion of his work in 
London, Mr. Cross will go to 
Paris to carry on similar confer- 
ences there. 

The appointment of Mr. Cross 
to the Foreign Operations Ad- 
ministration is supplementary to 
his duties as director of the 
Metalworking Equipment Divi- 
sion, Business and Defense Ad- 
ministration, U.S. Department of 
Commerce. 


MICRO-HEIGHT GAUGE 


BY FAIRFIELD GAUGE CO. 


NO OTHER GAUGE 
COMPARES FOR 
FAST, ACCURATE 

LAYOUT AND 
MEASURING 
a 
Capacities to 
6” when used 
with this 
Fairfield Gauge 
3” Riser 





The Micro-Height Gauge is a 
precision instrument, finished in 
satin chrome, which reads like a 
micrometer and measures from 
zero at base to 3” in thousandths. 
Use as a scriber for fast layout, 
or insert dial indicator for quick, 
accurate inspection. 
Toolmakers, Layout men, and 
Inspectors do better work faster 
with Micro-Height Gauge. 

Write for illustrated circular and 
prices. 


Exclusive distributor for U.S. and Canada: 


CLEVELAND INSTRUMENT CO. 








\ 735 Caraegie Ave., Cleveland, 0. 
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DUST SHIELD.. 


for Propeller-Shaft Bearinge 


BARTH PROGRESSIVE DIE.. 


makes it speedily and at low coste 





7 BARTH coun 


Serves the Nation « 12650 BROOKPARK ROAD + CLEVELAND 29, OHIO 


we eee a, Ce Ce, a Cee a CR Bee ec 


DIES « JIGS « FIXTURES « SPECIAL MACHINES + UNIT ASSEMBLIES » AUTOMATION «+ SERVO MECHANISMS + STAMPINGS 
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. Tee Bolts—standard sizes ' 2 


S02 wm aN Bw Nn 


Clamp Shoe Assemblies—14 sizes—alloy 
steel screws—hardened steel shoes with 
snap ring lock, 

Thumb Screws—4 sizes—3 lengths each 
size. 

Latch Screws—4 sizes—hardened. 

Jig Rest Buttons —4 sizes —hardened— 
ground 

Quarter Turn Screws—9 sizes—soft steel 
Paim Grip Hand Knobs—with reamed, 
tapped, or square hole. 

Tee Slot Bolts—standard sizes 3, 
—various lengths. 


to 1” 


to %"— 
various lengths. 


_ Shoulder Screws—for use with swing “C™ 


washer. 


. Swing “C’ Washers—4 sizes — comes 


with shoulder screw. 


_ Blank Soft Chuck Jaws—19 standard 


sizes—S.A.E. 1020 Steel—in stock to fit 
approximately 273 master chucks at a 
mament’s notice—special blanks made on 
request. 

Rest Buttons — 4 sizes —hardened— 
ground. 

Hand Wheels—4 sizes 6” to 12” in diam- 
etet—aluminum alloy. 


fs 


35. 


30. 





OVER 500 JERGENS STANDARDS 
SAVE TIME--LABOR-- 3-2. THE COST 


Illustrated above are just a few of the more than 500 Jergens 
Standard Jig & Fixture Components. One of the most complete lines 
in production today, mass-produced Jergens Standards save you the 
skilled tool and die room help necessary for the custom making of 
component parts in your own shop. Keyed to the photograph and 
listed below is a brief description of a number of these items now 
immediately available from stock. Write for descriptive catalog and 
price list. 


Strap Clamps— hard and soft — plain or 
with radius. 


_ Flange Nuts—9 sizes—hardened. 


Extension Nut Couplers—8 
steel. 

Shoulder Screws — 24 sizes— Hex head 
socket—160,000 to 180,000 P.S.! 

Plain Flat Washers—8 sizes—hardened— 
ground, 

Spherical Flange Nuts —9 sizes —hard 
ened—ground. 

Strap Clamp Assemblies — comes wit! 
spherical flanged nut assembly or hand 
knob for clamping the strap 


sizes—alloy 


. & 24, Offset Handies—aluminum alloy or 


malleable casting. 


_ Spherical Washers—hardened—ground 


Hand Knobs—aluminum alloy casting. 
Clamping Levers—aluminum alloy or mal- 
leable casting. 


_ Tee Nuts—14 sizes—hardened 


Studs—stress-proof steel 


. Crank Handies—aluminum alloy or mal- 


leable casting. 

Fixture Keys—(hard or soft)—dground. 
“C” Washers—22 sizes—4, 5, and 6 
diameters each size—ground. 


TOOL SPECIALTY CO. 


712 E. 163rd ST., CLEVELAND 10, OHIO 
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NEW STRIP FEED PRESS 
OPERATES AT 300 SPM 





Photos courtesy E. W. Bliss Co. 


Fig. 1. At the Canners Show recently held in Atlantic 
City a completely-new automatic strip feed press was ex- 
hibited for the first time. The press, which is used to 
produce sanitary can ends and closures was designed from 
the group up for high-speed operation. In long test runs 
at the manufacturer’s plant, the press has operated satis- 
factorily at speeds beyond 300 strokes per minute. The 
following features have been included in the design to 
facilitate continuous operation at high speed and to mini- 
mize vibration and maintenance: 

Combination disc friction clutch and brake electrically con- 
trolled, permits instant starting. 

Balanced crankshaft minimizes vibration. 

Feed bar driven positively by crank instead of lever, has 
adjustable fingers. The first bar is adjustable for all sizes 
without removal. 

Idle stroke between strips has been eliminated. 


Bolster area has been increased to 17” front to back x 16” 
left to right. 

Press timing has been arranged for slide to stop auto- 
matically at top of stroke. 





Fig. 2. In conjunction with the new strip feed press, also 
exhibited was a new automatic double-end curler used 
to curl can ends. The curler permits improved curling 
time for each can end. Larger curling wheels add to the 
curling time. The machine haz extra heavy bearings and 
is equipped with an individual motor drive. It is adjust- 
able to accommodate can ends ranging in size from 202 
to 404. Chutes have electric detection devices to stop 
press and curler should ends back up in chute for any 
reason. 
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Simplify 
Repetitive Operations with 


SOUTH BEND | 
TURRETS 


HANDLEVER BED TURRET 
Indexes + .0005” at 4”. Superfinished in- 


dex pin. Automatic indexing and feed 


stops. Effective slide feed 4”. 


Size Lathe Catalog No. Price 
a CLI611N $273. 
Light Ten CLI611K 280. 
10” CLI611R 286. 
13” CLI611T 308. 





HAND FEED TURNSTILE BED TURRET 

Indexes + .0005” at 4”. Automatic 

indexing and feed stops. 57%” feed. 
Size Lathe Catalog No. Price 
16” CL1917H $683. 





SQUARE TURRET TOOL BLOCK 
for Compound Cross Slide 
Mounts 4 cutting tools. Turret in- 
dexes within .0005” to 4 positions. 
Quick acting lever lock. For 9” to 

16” Lathes — $46 to $91. 





SQUARE TURRET TOOL BLOCK 
for Double Tool Cross Slide 

Same as above except for mounting. 

Write for Attachment Bulletin 

5321 — Shows 165 Attachments 

and Accessories. 





SOUTH BEND LATHE 
-_ South Bend 22, Indiana 
Building Better Tools Since 1906 
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Improved Screw Thread Production 


The O-Vee Gauge, with the use of a standard hand 
micrometer will measure accurately the pitch diameter 
of a screw and indicate whether it is within standard 
limits. No calculations, tables or reference books re- 
quired. Approved and used by leading Government 
Departments. Write for illustrated leaflets. 


OVEE CAUCE COMPANY 





2516 WEST VERNON AVE., LOS ANCELES 8, CALIF. 
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FEELER 
STOCK 


or precision fitting, dsr te diate Mal-telaclila-t Pi inspection ond 













production work. Available in 12. strips 2 wide, ir 
cellophane, packed 12 pieces of one thickness 
box; also in 25-foot coils. 14 standard thicknesses 
from 0015” to .015” 


DETROIT STAMPING COMPANY 


344 MIDLAND a DETROIT 3, MICHIGAN 
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sharp relief, prevents metal glare. 
Increases efliciency and accuracy. 
Write for sample on company letterhead 


THE DYKEM COMPANY 
23031 North 11th St. «© St. Lovis 6, Mo. 








CIRCLE INFORM-A-GRAM KEY NO. 163D 













Pry WILTON 


BS VISES 


- Specified by 
| Americo’s 
greatest 
AUTOMOTIVE 
AND 
AIRCRAFT 
INDUSTRIES 


costs no more than 
ordinary vises! 


















All Wilton’s 
Proven have these exclusive features: 













best for } © Straight line pull for greater strength. 
ruggedness i ® Finest malleable iron construction. 
and strength | ® Sealed housing protects spindle from grime and grit. 


in America’s 


Oll FIELDS WILTON TOOL MFG. CO. 


925 WRIGHTWOOD AVENUE + GuCase 14, ILLINOIS 











r 
WI |TON i WRITENOW 1 Gentlemen: Please send me your new Free Catalog: : 
FOR EW =} Name 

f 
VISES me | oman ! 
CATALOG! 1 f 
1 Address : 
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Gries Reproducer Corp. 


Crobet File Co. of America, Inc. 


Acme Industrial Ce. 
Affiliated Machine G Tool Co. 
De aearis dy « aarsiaiacaiies Oto 45s bre 117 
Aldridge Industrial Oils, Inc. 
"ARS Se eee 121 
All American Tool & Mfg Co. 
Allegheny Ludlum Steel Corp. 
Allen Co., The A. K. 


Allied Products Corp. 
Richard Brothers Punch Div. .... 


American Measuring Insts. Corp. 
Armstrong-Blum Mfg. Co. 
Armstrong Bros. Tool Co. . 
Arrow Tool & Reamer Co. 
Atlantic Gear Works, Inc. 


























Hamilton Tool Co., The ..... 
Hammond Machinery Builders, Inc. .. 































































































Hardinge Brothers, Inc, 
Heimann Mfg. Co. 


Hi-Shear Rivet test Co., The Sarnia ale 
Movie Sevewlock Coe. ... 2... ccescccce 101 
Huebner Publications, Inc. 70, 148, 151, 156 


Humm Safety Equipment Co. . 


cutittnnen Co., William t. 
Balas Collet Mfg. Co. 
Barker Engineering Co. 


Pe Teer 165 


Industrial Tectonics, Inc. 


Bath Co., The Cyril 
Bausch G Lomb Optical Co. 
Sic tepns Mare tonatea.ad are: aver oce 98.1 
Beaver Tool G Engrg. Corp. 


Jergens Tool Specialty Co. . 

Jones & Lamson Machine Co. 
CE re 141 
Se grateet. Satara dad dacaraee 120 
AE ESE: 152 
Sab ceca bios 143, 151 
SE re ne 32 


Buckeye Tools Corp. 


Kasson Die and Motor Corp. . 


Kearney & Trecker Corp., 
Special Machinery Div. 


i rcheerevat casero castes whe 68, 69 
Klaas Machine & Mfg. Co. 


Bloomfield Tool Corp. 
Boyar-Schultz Corp. 
dist bdbeitine: 0 ave eek Krasberg & Sons Mfg. Co., R. 
Lakeside Steel Improvement Co., The .98.4 
Sy MOR te 147 


REE fas dra anateara tees dee 5 
Lavallee & Ide, Inc. 


Carboloy Dept. ef General Elec. Co... 
Carter Products Co., 
Challenge Machinery Co., The 
Chandler Tool Co. 
Chaso-Royco Tool Co., | 


I " 
‘eee 153 Last Word Sales Co 


Lehmann Boring Tool, 
Div. Novo Engine Co. 


Lempco Products, Inc. 
Lepel High Frequency Labs., Inc 
Levin & Son, Inc., Louis 
Linderme Engineering & Sales 
Littell Machine Co., F. J. 


Cincinnati Milling Machine Co., The .... 
Cincinnati Shaper Co., The 
Cleveland Instrument Co. 
Collins Microflat Co. 
Colonial Bushings, Inc. 
Columbia Tool Steel Co. 


Sa a 86 


re era See. Se 153 

DEEPEN NE NER? 120 
EC ATE 121 
Crucible Steel Co. of America 
SJE EER Rees er 129 


Logansport Machine Co., | 
Lengiey Co., Temman &. ............. 98.4 
Lovejoy Flexible Coupling Co. 


Lucas Machine Division 
The New Britain Machine Co........ 
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Danly Machine Specialties, Inc. 
Darwin G&G Milner Inc. 
Dayton Rogers Mfg. Co. 
Detroit Die Set Corp. 
Detroit Stamping Co. 
DeVlieg Microbore Co. 
Dickerman Mfg. Co., H. E. 


Die Supply Co., The 
Sub. of E. Ww. Bliss Co. 


112, 114, 116, 118 


eta sti 5: SOR 80 
Peay spalteteonn 152 
pre hase) oso ascertains 65 
Pea vietw eae skies 163 


Magic Engineering Service . 


Mathewson Machine Works ee 
Mead Specialties Co. 
Melin Tool Co., Inc. ... 
Metal Carbides Corp. 
Meyers Co., Inc., W. F. 
Michigan Chrome & Chemical Ce. 
Micrometrical Mfg. Co. . 
Mid-West Abrasive Co. ... 
Mohawk Tools, Inc. 


Dumore Precision Tools, 
Date a6. 4 er Wierd etek 8 
Durant Tool Supply Co. ... 


EE a Ra ee 96 
Moore Special Tool Co., ! 


Morton Machine Works ... 


Motch G Merryweather 
Machinery Co., Inc., The 


Eisler Engineering Co., Inc. 
Elgin National Watch Co. .. 


seers o se 


Enterprise Machine Parts Corp., The. o 


New Britain Machine Co., 

Lucas Machine Div. 

Fairfield Gauge Co. Newcomer Products, 
Famco Machine Co. . 
Federal Tool Corp. Nord ladernational Cony. 
Foster Qupetine Co. 
Froom G Co., R. H. 


Octavia Tool & Gage Co. ... 


Gorton Machine Co., George .... Oliver Instrument Co. 





O’Neil-Irwin Mfg. Co. ............... 38 
O-Vee Gauge Co. .............. 148, 163 
I os ow cctes cece aee 113 
I ioe a: 99.0 4.406 -wlcrerd oe 124 
Perfex Gage & Tool Co. ............. 117 
Perkin-Elmer Corp., The ............ 119 
Pope Machinery Corp. ............... 31 
Portage Double-Quick Tool Co. ..... . 104 
Porter Precision Products ............ 97 
Precision Tool & Mfg. Co. of Illinois .. . 139 
Preis Engraving Machine Co., H.P. ....152 
Procunier Safety Chuck Co. ......... 159 
Producto Machine Co., The ........... 13 
PUNE WO vic csc cesucewes 1 
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MASTER COLLETS ¢.4 


foo 


add extra capacity to your machines 
reduce your production costs... 


Benco Master Collets and Pads in varying sizes enable you to take advantage of the full 
capacity of your machines. As a result, you cut inventory of conventional collets, 
decrease down-time and reduce set-up time. 


Pads on Benco Master Collets can be inserted without removing collets from 
spindle ...they are held securely... never work loose during operation. 


Precise heat treating of special oil hardened steel and careful inspection 


eombine to assure long, trouble free performance. Cam grinding BENCO also makes 
on the taper provides easier, quicker operation in the chuck head. Master Pushers and Pads 
For simple or difficult jobs, Benco Master Collets are far better, Pushers and Feed Fingers 
yet cost you less in the long run. Get Benco Collets now... rie 9d Collets abies 
: ‘ Sleevesa uck Nuts 

watch the difference in performance. for B&S Machines 

Carbide Faced Stock Sto 
BENCO COLLET MANUFACTURING CO. for BRS Machines 


CLEVELAND 14, OHIO Ejector Collets 


REPRESENTATIVES IN Arlington, California; Wichita, Kansas; Houston, Texas; 
Detroit, Mich.; Philadelphia, Pennsylvania; Newark, New Jersey; Chicago, Illinois; 
Providence, Rhode Island; Akemos, Mich.; Milwaukee, Wisconsin; Dayton, Ohio; 
Rochester,New York; Cleveland, Ohio; Memphis, Tennessee; and Toronto, Canada. 
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RADIAL RELIEF ONLY 


ANY COMBINATION 
OF AXIAL AND 
RADIAL RELIEF 


DELLS LACTIS DOES SD 


-A FIXTURE THAT 


MAKES FORM RELIEF Practica! 


TAPS e SPHERICAL CUTTERS © PROFILE MILLS 
REAMERS © COUNTERBORES © HOLLOW MILLS 
CENTER DRILLS @ STEP TOOLS © BORING BARS 


Increased life, better performance for practically 
all end and side cutting tools is now possible. New 
design gives traverse, net rocking, action with tool 
remaining on wheel center. Set-up so fast and simple 
you can standardize on this better grind for tools 
of 1 to 16 flutes. Easy cam interchange — selective 
degree of relief without changing cams. 


WRITE FOR CATALOG 


PON faa 








